See and 


record what 
your computer 
is doing... 


Instantly! 


with the | 
CONTROL DATA” 
280 Digital 

Data Recorder 
and Display 


a 


Imagine being able to display and 
record alphanumeric output at 110,- 
O00 characters per second... 128- 
character lines at 38,400 lines per 
minute... points and vectors al 
up te 200,000 per second. This is 
the kind of speed you can expect 
from the CONTROL DATA 280 Re 
corder and Display — one of the 
few peripheral devices that can keep 
pace with a computer's ability to 
calculate at micro and nanosecond 
speeds, A valuable research tool 
the 280 converts computer data to 
film or paper output that is more 
easily understood by the user. It 
provides sceantists with & method 
for HEED Up woth an cverwhelim- 
nig volume of numbers and symbols 
in which thoy might otherwise be 
cone lost 

From data stored in the comput- 


Circle Besdar Sanice Cord Me. 150 


ers mamory or on magnetic tape 
the 280 produces valuable graphic 
aida including highly technical 
graphs, charts, schematics, maps, 
mathematical models and directory 
listings. Meanwhile, its highspeed 
micro-camera instantly produces 
film strips, slides, aperture cards or 
paper copies fram the CRT image 
for study by indinidual screnhats- 
The 280 Recorder and Display is 
avallabhe for use with both 3000 
and 6000 Series Control Data com- 
puters. For full details, contact your 
Control Bata sales office or write: 
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3598. COMPUTER SOFTWARE: PROGRAM- 
MING SYSTEMS FOR DIGITAL COMPU- 
TERS, Jian Flores, indispensable handbook 
on the tochnngues anal supple at pons of com pu- 
ter seafiware, Shows how sequences for soft- 
ware are built, how to construct a complete 
svete che. Ingluckes the wuthor’s unique sven 
bology for presenting list concepis. 
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High-speed, integrated-circuit 
counterdisplay units providing 
high performance at low cost are 
available from Transitron's Spe- 
cial Products Division. Utilizing 
high-visibility. in-line neon dis- 
play tubes, modules are available 
for side or end viewLng. Both con- 
tinuous and latching digplay types 
can be ordered, with options of 
#- or 4-line outpul, 8421 of 2421. 
Cam plirte decades [counter and 
display) or separate decoder/dis- 
play units are available as stand- 
ard products. Most standard mod- 
els are presenily in stock, ready 
for immediate shipment, 


g* ay 


Custom displays cost 
less than you think 


Special decades and display mod- 
ules, chiessig reel to meet the re 
quirements of a specific system, 
can be produced at surprisingly 
ci cost... for fast delivery. Try 


IC Counter Modules 


Individual, IC counters [without 
display] are alsa available. Line 
includes 2imHz decade counters, 
z5mHz decade dividers, and 
SmH bi-directional counters. 


Send for complete data on this 
new numerical display series, 
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Burroughs Corporation 
Burroughs hes produced many complete 
information display systems for a wide variety of industrial, 
commercial and military applications. 
For application assistance or information write: 
Burroughs Corporation, Electronic Components Division 
P.O, Box 1226, Department Al 
Plainfield, New Jersey 07061 
Tel: (201) 757-5000 
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3 How much less 
a” programming time, 
| computer time, 
plotting time, 

a with Milgo DPS-6? 


oF 


Other systems: 52 steps DPS-6: 16 steps 


35 , Is the example shown typloal? Wo. Nor is yours, But the savings are, In an 
" actual case involving 600 program stops, DPS=§ beat the nearest competitor | 
Mi ¥ by an even 100 steps: in anoiher: 1000 steps were reduced to 700, | 
71 y i How? With ihe Milga Digital Plotiing System you output only ihe end polnis 
7 6n lines ta 42" bong — the plotier dona the rest, There ils mover a second thor 
ed subroutine io compule ihe length of a line! Resell: mduced computor pre 
i ae | gramming, reduced computer output time, reduced plotting time, 
a . The Milge DFS-6 includes a cholee of off-line renders, plus elther a vertical 
bt or horizontal plotter. And the system provides for all standard digital inputs 
o a including magmatic tapes recorded In elthar gapped or gapless formal on 
2, Tord tracks. | also accepts a straight analog input, 


Send for brochure and copies of plots, 
milgo 


Cirle Reader Service Card Ma, 5 i 5 


TRAD ng 
= ips 


Milge Electronic Corporation 
4 Té20 A.W. Shih Avenue, Miami, Florida 33147 
ro Phone 305 = 697-1220. TW 810-648-6588 


4 


4 
of 
5 M-2 


- 


eit. 


INFOGRMATPOA DISPLAY, Muayi!lune Ti? 


WHY PAY 507 MORE TO DRAW 
PICTURES FROM COMPUTERS ° 


MSC Series 10 ...the lighted pushbutton switch 
for reliable answers to your toughest design problems! 


MSC Serle 1OE Twist-Lite™ Swiich can provide an answer to virtually avery fun 

renviranmental fen Peu nt you mig 

fromm & positive Mar Lint, ect 
is ., ® f 


it encounter. Standard an 


d without 7 


Why let money go down the drain... up to $1700 per unit ! featur 


traneous b rdw fF eéguigment ad for duty in 
w OMNIGRAPHIC: 
sot ] Rmécroer 
WHEN = 0 : 


Severe Onyironm mirnited thaxi in Color selec: 
offers every spec. every feature of competition? 


then and contro er any ambient light condition, The front lens 
provides maximum lapend area par pano! space occupled, with optional configurations 
ranging from pits, Eace of maintenance is assured Oy the tast/ hock 
Brinciple for 
of any kind 
| Mminated swite 


: that eae 2 
& and indus 


iral systems. Investigaie the 


WRITE 
TODAY 


howsten 


OMNIGRAPHIC 


corporation 


4 subsidiary of oaaton puironest corpora 
420 Tenninal Ave. Bellaire, Teas 7801 
(713) G67 7402) cable HONGO 


Model 6650 
OMNIGRAPHIC ,,, 
Incremental Plotter 


EVENT MARKER 
CHART INDEXING 
INFINITE SCALE EXPANSION 


Apparel Designs 


And Ewen... 


OEM inquiries 
invited frome: 
IBM UNIVAC CONTROL DATA 
BURROUGHS HONEYWELL 
ACA NCR GCE 


Tue misord pou, 
Sorry — Wrife angimy. 


Cirtls Reader farses Card Ao, 6 INFORMATION DISPLAY, Maywilu 


ne 196; 


| advantages (he Series } 
write and ask for an operaling demand 


CMAL OFIPPA 


ao) CREE FS i 
erate Frcaigh: oaoee ec 


OPTIONAL AFI SOROoN 


» mhibeht Fede and 
conducied FP pawesge themagh 
Geb roel Dual 


CPT ALL 
Wt CH uae 
a 
1 BCLs 


IMAOVIA © C 


|. Contact pour nearest MSC regional office of 
SEH FOR CATALOG HUMBER 2000. 


raion, 


,4POT SWITCH MULES 


rune rae a ra 
f J 


Master )M(SIC 
Specialties 
Company 


i, 
cra) Gae-2a27 = TELEX @-78433 © OFFICES IM PRINCIPAL CITIES 


— 


Circa Reeder Sernte Card Mo. 7 


IBM announces: 


big computer features for the “little” 1130. 


Now you cam pet a fasier, more powerful Prone 


responsive IBAA 1130 Computing System. Whe'we just 
introduced five new CPU models. We've extended the 
range of input/output speeds and on-line storage 
capacities, And we've improved data communications 
capabilities for the 1730, 

In short, we've enhanced the present 1130 line so 
it Can prow a5 your needs grow. Now you can get an 
1130 that will tackle the big jobs—an 1130 with bigger 
capacities and faster throughput. 

Five new CPU's, Now you have a wider choice 
of core sizes and speeds, We've added five new CPLI's 
eet an 1730 with 4K, 8K, 
16K or 32K words of core, depending on your requine- 
ments. And you have a choice of two memory speeds 


fora total of nine, You can g 


Up to five disk drives, Now you can hook on 
up to five disk drives for an on-line capacity of 
2,560,000 words. All five disks can be operated simul- 
taneously. Since the drives use interchangeable disk 
cartridges, you can amass unlimited off-line storage. 
Faster printers and readers. Take your pick 
of three printers with speeds ranging up to 600 lines 
a minute. Choose one of four card readers with 
speeds ranging from 300 to 1000 cards a minute. You 
can even add an optical mark page reader. With an 
expanded line of 10 pear, you can put the 1130 to 
work on a wider range of applications. 

Improved data communications, With the 
improved Synchronous Communications Adapter, the 
1130 can become an economical terminal for your 
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SYSTEM 360 while retaining its stand-alone comput- 
ing Power The adapter can transmit at 2400 bits per 
second in wither of beo modes—Synchronous Trans- 
mit Recere (STR) or Binary Synchronous (BS) de- 
pending on your interfaces and programs, With the 
addition of BSC, you get more efficient, more flexible 
data transmission because it is code-insensitive. 
New Disk Monitor System, |BM supports the 
71130 with a Disk Monitor System which includes a 
FORTEAN compiler, a Supervigar Program, a Disk 
Utility Program, an Assembly Program and a Sub- 
routine Library. 

Then, there's quite an array of application programs 
already available for the 1130. In the engineering 
fields, for example, there are programs for civil engi- 
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neering, Programs for petroleum Gngineering ariel 
exploration, programs for gear and spring design 
There are scientific subroutines, lintar programming 
and project control programs. There are commercial 
subroutines for applications like payroll and cost 
DCCOLMEEMNE. 

Room for growth, With the expanded capabili- 
ties of the [BM 1130, you have a system that will grow 
with you. As your company or department grows, as 
your data processing applications become more num- 
erous, your 1730 will keep right in step, Extended 
¢ apabilities, powerful Programming support, versatil- 
ity, growth potential. These are the 


things you get, along with IBM service, IBM 
from the 1730, our “little” computer. i f 


EMI /RFI-SHIELDED 
PUSHBUTTTON SWITCHES 


Four models, one with wide bottan. Chelee of ven 
and four circu mameiary, Ploe POT pe: oaah, 


Facing of 1 te 3 amps ot Db yees | amp a8 10 wee. 


SUBMINIATURE EMI/RFI-SHIELDED (fxr Cp @i p= 


INDICATOR LIGHTS 


Coma, flat and flush mauating, Lars diameter af 
1, =" 


and 0" eeeeeetivedyy IY and Biv, Bix 


fd Dolbre, Blue elhee, 


STANDARD EMI /RFI-SHIELDED 
INDICATOR LIGHTS 


Tranaiecen’ and fracaparee! deet-tpee leeete, fae 
candeacont, standard nean and Aigh-inteeally Aaes 
amps in wll pepelar voltages. Gi Bone calere, Pea 


clear. 


These EMI/RFl-shielded switches 
and indicator lights available at 
Control Switch distributors now! 


Still more new EM!/RFI-shielded components on the way. 


Heed shielding from EMI/RFI leaks in panels 
and systems? Look to Control Switch .. . first 
to introduce the types of shielded switches and 
lights shown above. Now we are deep into the 
development of still other shielded components, 
Tell us your requirements, We may be working 


CONTROLS 
COMPANY 
OF AMERICA 


CONTROL SWITCH DIVISION 
$400 Deter Dee, Foto, Pane erts Oe 
A Gubsigians of 

Pit es] Geseral Piesisiaa Eeelpomast Cee. 


on the component you need and be able te help 
you fast. Order EMI/RFi-shielded switches and 
lights from your Contrel Switch distributer, or 
contact us direct. 


FREE GULLETINI 


Check number on Aaader Servier Caml ‘curespending iho 
pumber at bet below for dar Bulletin a EM0/AP-ahielded 
compenents, While you're a8 11, met all the [Eomes listed below, 


8 ERI RF shielded Component Bulletin 624 
So Gendenaed Switch Catabeg 100 

IO Bake Snap-Action Sviteh Cotlog 115 

Fill Tegele Catalag 160 

T1zZ Indicates Light Cataleg 120 

13) Henmetic Switth Catalog 136 

#14 Switchilte Catalog E20 

£15 Pushbuttee Catalog 1e0 
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People who need 


uniformity, dual mode 


capability, and 
high resolution, 


focus on us. 
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That's wihy you'll find cur direct 
wiew storage tubes in mulitary 
Awionics systems, berrain-follow 
ing medar, in terminal puidance 
missile system dispkvy and com: 
mercial aircraft weather radar 
indicators. 

We're specialists in mecting 
SYSICMS MANUEChUrcrs’ spor, 
which usually originate with 
MIL specs. All our tubes have 
a unique weld-ring consiraction 
that permits precise gun align- 
ment not allected by sealing. 
This means you pet unusual 
tube-toetube uniformity. 

Our capability shows up as 
soon as you fip the on swatch. 
Wou get high resolution, up te 
IM) written lines per inch; writ- 
ing speed up to one million ips. 
There are no halos to degrade 
the image. What's more, vou 
have a tube with superior edge- 
to-cdge lighting. Fast erase 
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speeds—as fast as 0.5 millises- 
onds without dunking. This 
allows TV displays at standard 
frame rates without smearing. 
We're also specialists im get- 
ting invaded in Gur customer's 
problems. We steck with the de- 
sim engineer until he has the 
tube that meets his require- 
ments. Whether it comes: off the 
shelf or is a custom design. 
So if you can't tolerate flaws 
and want a working partner who 
can't either, foous on us. Write: 
Bept.D, ITT Electron Tube Divi- 
clon, International Telephone 
and Telegraph Corporation, P.O. 
Box 100, Easton, Penn. 143. 


ELECTRON TUBE DIVISION 


128 


BEING FIRST 
MEANS EXPERIENCE 


RCA Victor Company, Ltd. was the first to 
develop digital-to-video conversion (DIVCON) 
apparatus. With this achievement, rests the 
responsibility of success. 


First used by: The National Broadcasting Company, for US 


election coverage in November 1964. 


The Canadian Broadcasting Corporation, for both 
English and French election coverage in 1965. 


CBS, ABC, NEC, during the 1966 general elec- 
«tions. 


The British Broadcasting Corporation, during the 
1966 British elections and budget programs; by 
Independent Television News in Great Britain 
for this year's budget speech. 


The Montreal and Canadian Stock Exchanges to 
provide 10 channels of up-to-the-second stock 
quote prices to over 200 brokers, all on a single 
cable. 


Air Canada for the world's first automatic flight 
information system announcing arrivals and de- 
partures, automatically up-dated from a computer. 


The Chicago Board of Trade to provide instant- 
aneous price information to members of the 
world's largest commodity exchange. 


British European Airways at London's Heathrow 
Airport in the largest computer control flig¢ht 
information system yet purchased. 


Used by: 
Used by: 


Used by: 


Used by: 


To be used by: 


To be used by: 


Growing out of this experience comes the RCA Victor Multiplex 
Display System for recall of hundreds of frames of information 
to an unlimited number of users on but a single cable distribution 
system. 


RCA VICTOR COMPANY, LTD. 


Technical Services Division 
1001 Lenoir St., Montreal 30, Can. 
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HIGH DEFINITION, LONG STORAGE 
WITH DARK TRACE STORAGE TUBES 


HAVE YOU REEXAMINED DTST's LATELY? 


High resolution information can be retained for 
hours, days... even weeks with the standard 
7= and 10-ineh diameter dark trace storage tubes 
from Thomas Electronics. Important character- 
Istice of both the Model 7M28P10 and Modal 
TOMS5P10 tubes include: 


Resolution typically G-mil line widihi; a8 low 

as 1-mil available 

Excellent contrast for alpha-numeric displays 
+ Dual mode operation for indefinite storage or 

continuous erasure 

Simple power supply requirements 

Ruggedized for military applications 

Lower cosi 


® Each tube supplied with fluorescent lamp. 


These magnetic deflection and focus tubes have 
potassium chioride sootophor screens which 
develop a deep magenta when exposed fo an 
electron beam. Dark iraca storage tubes are 
excellant for applications In avionics systems, all- 
weathor radars, anti-aubmaring warlara systame 
and data processing displays. 


Thomas Electronics also can provide olher dark 


trace siorage tubes with round or rectangular 
face plates up to 10 inches in diameter. For 
mort detailed information or quotations write 
or phone: 


1 =F al KI 
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from Raytheon 


Data Display Devices 


New Raytheon Recording Storage Tubes 
extend your system capabilities 


Two new miniature types, new 
high resolution tube added to 
Raytheon's broad line. 


Raytheon's wide range of Re- 
cording Storage Tubes enable 
you to design additional capa- 
bility into any system which stores 
and transfers electronic informa- 
tion, Applications include: sean 
conversion, stop motion, integra- 
tion for signal-to-noise improve- 
ment, time delay or phase shift, 
correlation and slow-down video. 


The new miniature types—Ray- 
theon's CK1516 and CK1518—are 
designed for compact packaging, 
such as in airborne and space 
satellite applications. Both tubes 
provide high resolution and erase 
capability in a fraction of a see- 
ond, The CK1521 is a new stand- 
ard type featuring ultra-high 
resolution of 2500 TV lines and 
fast erasure in milliseconds, 


Raytheon Recording Storage 
Tubes are electronic input-output 


devices which feature: fast write, 
immediate and nondestructive 
read, long storage, high resolu- 
tien, and fast erase. Information 
can be written and stored using 
sequential scan techniques or by 
random access writing, Erasure 
can be complete or selective. 
Dual and single gun types are 
available. 


For more information or demon 
strations, contact your Raytheon 
Regional Sales Office. 
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New Rayiheon Propectoray* Tube pro- 
duces moro than double the light 
cutput of standard projection-type 
cathode ray tubes. The tuba's light out- 
put is 30,000 foot lamberts, whieh 
rgults bn ow light lewel of 15-foot lam- 
berts on a Foe lenticular screen, 

The tubes expected munimum ogo 
ating life is 500 hours — 20 times the 
life of a shindard projection tube. 

The Projectoray’s Figg light output 
and lang life are due to its novel 
design. The design incorporates liquid 
cooling of the phosphor backplate 
This allows the phosphor te be ener- 
gizad with a very intense electran 
beam. At high beam levels, very high 
poak light output is obtained, The 
light image is propected through a 5° 
optical window in the face of the tube. 
The electron gun is set at an angle to 
tha phosphor and the daflaction sys- 
fem compensates for keystone effects. 


Dotavue* Side-View Tubes. New Typo 
CKG650, with numerals cloge to the 
Trent, permits wide-angle viewing, Theas 
sido-view, in-line visual noadout tubes 
display single numerals 0 through § er 
praaelected symbols duch as and — 
signs. Their Sa"-high characters ore 
easily read from a distance of 30 feet. 
Less than 35 each in G0 lots, they also 
cost lass to use because the bere! and 
filter assembly con be ofiminated and 
because their mating sockels are inex- 
percive, 


Spmbolray "CRT Tube. The now Ray- 
theon CKI414 Symbolray tubs provides 
alphanumerce inputs for computer mad- 
oul devices, The tubo's 2° target can be 
atannéad electronically to saleel sym- 
bole, charactors, and punchuation marks 
in s@quéence to form the readout on a 
display tuba. This type has applications 
with data processing aquipmeant as an 
economical method for gendrating char- 
acters for hard capy print-oul or for 
cathode ray display, Design with 4 and 
100 characters are available. 


Dateray* Cathode Ray Tubes. Raytheon 
makes a wide range of industrial CRTs 
-including special types—in screen 


sizes from 7” to 24", Electrostatic, mag: 


mic, and combination delleciion types 
are available for writing alphanumeric 
characters while raster scanning, All 
standard phoaphos are ovadable aad 
sptcilic design requiramenia can be 
mot Combination deflection or “diddle 
Plate” types include CRISOSP (24° rec 
angular tubs), ChIP (217 mectangu: 
lar), and CKI06P [17° rectangular) 


Datavue* End-View Tubes. Raytheon 
makes round (CKO421) and rectangular 
(CKH22) Datavue indicater tubes on 
automated equipment capable of high 
production rates and fop quality. The 
CKAG rectangular tubo is also avail: 
able with decimal point, = symbols, and 
in dher special versions. Both round and 
rectangular types fil existing sockets 
and conform to ELA ratings. Thase ultra. 
long-life tubes are dealgned far 200,000 
hours or more of dynamic operation, 


Send Reader Service Card for litorn- 
ture on the: 


Recording Staraga Tubes 1? 
Projectoray CRT 1& 
Datavug Indicatear Tubes 19 
Symbolray CRT 20 
Dataray CRTs 21 


Or call your Raylhean regional sales 
office. Or write to Aayiheon Company, 
Camponents Division, Quincy, Mass. 
O2769. 


"Trademark of Raytheon Company 


RAYTHEON 


Industrial Components Operation—A single source for Circuit Modules,'Control Knobs/Display 
Devices,‘Filters,/ Hybrid Thick-Film Circuits/Industrial Tubes,/ Optoelectronic Devices,/Panel Hardware 
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TIME TO GO FOR 
AND GET 


THE ALL NEW AUTO—TROL 
HIGH SPEED CURVE TRACER € 
X—Y¥ COORDINATE DIGITIZER 


For reducing analog graphic data and film records 
to digital form for computer processing and analy- 
sis. While the operator manually traces the curve, 
% and/or ¥Y absolute plus and minus coordinate 
values are automatically recorded at switch se- 
lected increments onto magnetic tape, punched 
paper tape, or punched cards. The data is formatted 7 
by way of an operator wired patch panel for direct 

computer entry. Use it for point digitizing from ‘ 
maps too! Resolution is .001", accuracy is = .004”, 
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PHONE OR WRITE 


huto-trol 


corporation 


S digi graphin & dada apatema | HS) Abi-Aaire 
e008) west Sih avenues, arveadsa, oolorads BOs 


YY, Mayrlmane 
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SYNTRONIC YOKES 
CREATE: 
SHARP 


CHVPEZ 


CLEAR <> Oca 


DISTINCT 34567 
FAST is ai 


j 
f { 
ri 


provide a complete line of @ positioning deflection yokes 
high frequency character yokes @ beam centering coils 
® anti-pincushion devices @ focus corls 

for all types of information displays 

used throughout the world. 


From standard continuous line scan data displays to very special high 
espeed random character displays... Syntronic's staff of yoke specialists 
assists engineers in designing, specifying and procuring the 

right yoke or yokes for maximum results, 


An important “PLUS" is Syntroni¢c's Production Capability, 
It backs up Syntronic’s experienced engineering and 
design services. This is vital to the engineer who 
eventually needs yokes in production quantities. 


Call Syntronic Yoke Specialists today for help with the 
design and production of your yokes. 
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SVH1 


fee ISR indetiradl Magda, Addon, 10 (70 meles eit a! Chec ape), Phone [Aree 109 347) 4d 


Specialists In Components and since anc used with Cathode Ray Tubes 
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DEFLECTION COMPONENTS 


for the DISPLAY INDUSTRY 


AMPLIFIERS INSTRUMENTS 


70¥ ALL SILICON DRIVERS 
Type DA-PPH-3 


DEFLECTRONS DISPLAY MEASUREMENT LAB 


Ultra High Resolution Yokes 
Type HO 


a 
1 
wT 
ee 


Twe-Slit CRT Spot Analyzer om X-Y¥ 


Traverse quickly ascertains spot size, | 


3, 6, 12 amp ©-¥ amplifiers lime width, and X-¥ coordinates, 
| matched to your yoke and response Easily determines linearity and 
requirements. Available with positional accuracies as well as 
regulated power supplies phosphor characteristics, 


40 VOLT DEFLECTION DRIVER TY TRAVELING WREROSCOFE 
Type RDA-PPGH-1 | Mounted on X-¥ Traverse. 


For 40° Flat Faced Seanners, 
Computer Readouts, 
Side-Looking Radar, Mapping. 


PIN CUSHION CORRECTORS 
Electromagnetic | Ail Silicon 


Straight Sides 
to 0.9%. 


Use with CELOO 
Mitropositioner for optimum accuracy 


TV CAMERA COILS 
for 3°° Image Orthicoms Type 1.0. 


Line Straightness, spot positions and 
lime positions measured with a high 
degree of repeatibility. 

Use for aligning yokes, 
focus coils and field conrectors. 


| With regulated Quadru-Power Supplies. 
Deflection Yoke, Focus and Alignment 12 amp change in less than 9 wee. | 
Coil Assemblies to meet your specs. | D025 linearity. 


MAGNETIC LEMS RASTER GENERATOR 
for High — CAT's All Solid State Type 2 56-1 


| Contains all deflection, focus and 
conective cells, mitro-positioners for 
| gach, your CRT, complete shielding 
For correction of CRT distortions. Ramps from 20 usec to 100 msec. from all stray magnetic fields. 
Consists of static and dynamic Adjustable de offset. Use for automating assembly limes, 
focus and astigmatic coils, Compatible with CELGO Drivers. | a reader of bubble-chamber photos. 


Two Ramp Units io one panel. 


oo a oe Engineering wl hovateoins Company 


MLA, Pd. J UPLANG, CAL 
DOD 27-1153 714-FET-O215 
TWH DOD027- 1435 TWH 714-354-9550 


Catla aiden Sernce Car No. 2 
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To get 3 discrete levels 
of dynamic information integrated on one display 
— depend on Stromberg-Carlson 


Fach advance in information manage- 
ment brings a mew set of presiing de- 
mands. Por some time, the big question 
has been how to get more different 
types of intelligible data on one display 
—and at rates that represent real-time 
events, As an early Jeader in display 
engineering, Stramberg-Carlson has the 
experence to produce working hard- 
ware that does the job now, 


The mew possibilities in $C Multipur- 
pose Displays are legion, offering qual- 
ity, flexubility and convenience that 
permit really efficient interaction be- 
tween man and machine—particularly 
in military situations, 

Mow S- makes it feasible to inte 
grate 3 levels of information efficiently 
on one display—effectively covering the 
entire dynamic range encountered in 
real-time tactical problems, Am 5-(2 dis- 
Play with a rear-ported tube, employing 
the new scribe-projection technique, 
presents a variety of data, all at rates 
appropriate bo real-time events. Here's 
a true situation display that helps the 
decision-maker. 


The principle is illustrated at the right. 
Let's take a military application as an 
example, though the approach and 
hardware would be equally valid for 
commercial usc. Through a rear-port, 
4 projector ia used to preaent a 
Hide of static information, such ag a 
tactical map. At the same time, the 
scribe technique is used to generate the 
display of relatively low speed vehicles 
—auch as chips—or slowly changing situ- 
albond—sich as weather, This data ap- 
pears in dynamic form and can techie 
lines, curves, symbols and characters. 


The scribe system is essentially an 
xy plotter fitted with a stylus which 
etches a meving trace on the opaque 
surface of a slide. Slides can be changed 
as fast os data become obsolete. Finall- 
ly, the versatile CHARACTRON® 
Shaped Beam Tubs generates alpha- 
numeric, graphical and raster data of 
highest quality at computer speeds. 

Or how about this for a penuine ad- 
vanee—an airborne display which pre- 
sen multiple, time shared inputs of 
both digital and analog information 
from a variety of surveillance sensors? 
That's the 540 Multipurpose Display, 
developed for the A-NEW program as 
a key element in an ASW system. This 
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display has been operationally em- 
ployed for some time, and Stromberg- 
Carlson was recently awarded a con- 
tract by the Naval Air Systems Come 
mand to begin pilot production of the 
equipment. 


The key to much of the flexibility of 
SC Displays rests in the versatile 
CHARACTRON Shaped Beam Tube. 
5-0 alphanumerics and symbols are 
generated entirely with one pulse of the 
electron gun through the mairix, rather 
than being generated picce-meal. 5-C 
symbols offer definition and clarity of 
the highest onder, Symbol resolution in 
excess of S00 lines is achieved, pro- 
viding such definition and sharpness 
that data appears to stand owt from the 
display surface, 


The spot-writing mode is used to gen- 
erate veciors, curves and lines on 
time-shared basis, Thus, with the addi- 
thon of the rear-port o single 5-C dis- 
play can combine optical data with un- 
excelled alphanumerics and graphics, 
plus highest-quality images of raster 
data from television, radar and scan 
converted information from other 
detectors. 


Since the we of CRT displays first 
began to assume its current importance, 
SC has been a leader in development 
and in producing finished hardware. 
Sa supplied special displays for the 
SAGE sir defense system, the U5. 
Army War Room, the Navy's Sea Sure 
veillance tactical system. 


One of the most widely used direct 
view display consoles is the 5 1090, 
Current equipment includes small- 
screen interrogator displays, for mul- 
tiple station use, giving many operators 
mocess bo the sane data. 


5-C scientists and engineers are now 
probing the future = working on new 
pitemairis light-valvea and projection 
yitems with an cye to improving reli- 
ability, resolution and flow of dynamic 
information te large-screen displays in 
ates up to 20 feet square. 


Whatever your needa in displays, 
count on Stromberg-Carloon experience 
for real here-and-now hardware, For 
information, write: Dept, 10-100, 
Stromberg-Carlson, Data Products 
Dinigwon, P.O. Box 2449, San Doego, 
California 92112. 


stromberg-Carison 


Circle Rasdae Serpicg Cond Me. 25 


No matter ! a 


we can handle your computer output with 


PRESENTS 
usa Potts orsmays sy 
scorus I: 
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A unique concept in high speed film plotting 
for front or rear projection 


WANT A CHANCE TO DISPLAY YOUR TALENTS? 


THE DATA SYSTEMS DIVISION OF LITTON INDUSTRIES 
IS CURRENTLY OFFERING UNIQUE OPPORTUNITIES FOR 
INFORMATION AND SYSTEMS DISPLAY ENGINEERS 


You will be involved in the design and development of advanced 
microelectronic display systems utilizing multiple gun CRT 

OCOCSe®@ techniques. Your assignments will include systems design, 
development of overall specifications, and advanced circuitry 

WHAT YOU'LL BE DOING and electronics to meet the system requirements. For these 
projects we need graduate engineers with experience in high 

OS@OOe® resolution cathode ray techniques, storage tube display equip- 
ment, scan convertor techniques and circuitry and application 
of microelectronic techniques to display equipment. 


The Data Systems Division is notable for the design and devel- 
opment of the highly mobile MTDS (Marine Tactical Data Sys- 
tem) and the ATDS (Navy Airborne Tactical Data System) for 
the E2A aircraft. We are engaged in the following systems 
work: air defense, air traffic control, command and control, 
data processing and display, reconnaissance, space informa- 
tion and surveillance. 


| 1) 
ot] 


WHAT WE’VE DONE 


WHAT WE'RE DOING NOW Typical of current DSD projects are these advancements: 


LC-25, 25 Megacycle Radar Sweep Convertor 


This unit accepts radar sweep data from a 
Radar Azimuth Convertor, symbol position 
data from a computer, and converts these 
for application to a display console. The high 
speed capability of the unit, utilizing pri- 
marily integrated circuits, permits display of 
high resolution sweeps at lower ranges than 
previously possible, with no switching dis- 
turbances. Current mode integrated circuits 
and Digital-to-Analog convertors are used. 


Actual photos taken of 7 foot 


taken of 7 foot 
Pe coat by 7 foot display screen. 


by 7 foot display screen. 


2000 SLIDE UNI-DIRECTIONAL 


The new SCOPUS II offers: Available as a — 


. Plotting on 70 mm stabilized polyester film Plotting projector 


. Low logistics cost Spotting projector 


. Simplified storage and retrieval Reference projector 


. High speed accurate display of dynamic track 


data, alphanumerics and special symbols in configuration as — 


100 slide random access 
2000 slide uni-directional 


. Time sharing 
. Acceptance of digital, analog and manual inputs 


INFORMATION DISPLAY SYSTEMS eo | 
APPLIED DEVICES CORPORATION / istssuent 


CORPORATION) 
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112-03 14th Avenue, College Point, N. Y. 11356 
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Advanced Display Console 


The Advanced Display Console is a product 
of Litton’s continuing program to develop a 
line of display modules, with which displays 
to suit the varied applications can be con- 
structed. Emphasis has been placed on 
standardization of components, reduction in 
weight and power, and advanced display 
techniques. Modules designed and con- 
structed include Radar Azimuth Convertor, 
Symbol Generators, Data Entry and Readout 
Units, and both electromagnetic and electro- 
static CRT Display Units. 
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Litton’s Entry Query Control Console 


Designed as an interface unit for Litton’s 
L-300 line of Microelectronic Computers, the 
EQCC replaces the keyboards and push- 
buttons usually found on Computer-control 
consoles. With the advantage of being pro- 
grammable, it can be tailored to any type of 
operation or level of operator skill. It is com- 
pletely self contained, with microelectron 
symbol generator and microelectron power 
supplies. 


LITTON INDUSTRIES DATA SYSTEMS DIVISION 


An Equal Opportunity Employer 
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Use our HEADS to save Time and Money! 


New Y-Axis Carriage Attachments 
for KINGMATIC N/C Drafting System 


QUICKLY...BY YOU 


Ideal for initial laboratory or experimental evaluation. Also for production 
applicathons and automated operations, A fast, Inexpensive empirical 
fool to sone shrelding problems. 


MAGMETIE 


SHIETLO 
Bi, 


Eliminate interference in your display or system by wrapping 
Permanently atfactive Metic Co-Netic Magnetic Shielding Fos 
around the offending components. It's done in seanonds 
Then, praste! No more interference. Use multiple layers when 
needed. 


Easily shaped with ordinary scissors te your outline. Noto cling 
costs. Save time, space, weight, mon By. 


Go-Nelic & Metic tials are not significantly affected by drop 
ping, vibration or shock, and do mot requiré periodic 
annealing. High attenuation to weight ratia performance. 
Avelablé in any required langth in thickness fram .004" in 
rola 4°, 1o° and 194° wide. 


a « a 

Mew Phate Exposure Hand’ for high 

accuracy prinied circult masters, 

* provide direct exposure of circult 
masher er Flr 

© oelimingies expensive lapo-upe 
and phote reduction 

* oxposes lines or pads directly on 
film of glass from J002" io 200" 


Mew &-Positiog Forret Srawing 
Afead provides automatic soleciion 
for six drawing tools. 


A tew typical applications are illustrated 


* acomts wei ink or ball pens of ; A 
other scribing toals NEW ~ é ’ 
® ehoice of pon sizes pnd colors | v 
® guickly interchangeable with ¢ 
obhér opioanal heads BLUE NETIC 7 =; ] i z c 
. ls i, 4 


Magnetic Shielding ' ——— pee a 
Foils  - ! ——e 
o Aut regiatant: ra 


—— 


— — reatance matercal C ails Shocked Acghesive-backed Fcal Spiral Counter 
: added during hat In Varies Widths Spiral Gable Shielding 
Two “heads” are better than one... let's get our heads together process 
now and discuss how Baldwin Kongsberg Automatic Drafting can cf rab ta a 
help you solve your jobs faster — easier — more profitably. You # crnecis stock 
‘ dolivery + 
can buy, lease or simply rent time on the machines here at our In 004" thickness, 
i ; up to 199)" wiih, 
new Automatic Dratting Center. oa rand lesjanpret —s, 
‘ 2 : 3 ‘ A length upto LOG teat, j Malimiature 
Write for “KINGMATIC File" and Automatic Drafting Genter a Component Shielding 
brochure, or call collect. No obligation. : sinter Shiinlotbac be 


MAGNETIC SHIELD DIVISION 


MAGMETIC FERFECTION MICA COMPANY 


SHITLG 


ante? 1322 WORTH ELSTON AVENUE « CHICAGO, ILLINOIS 60622 


BALDWIN KONGSBERG COMPANY «© Suite 802, Atkinson Sq. | Phone: 312, EV 4-2122 
11750 Chesterdale Rd., Cincinnati, 0. 45246 « Phone(513)771-7023 : 
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Result: 
aaa) Unusual career opportunities 
oo for growth minded engineers 


Closed-circuit system features 
quick change to choice of rates m 
from 525 to 1225 lines. fe 
Why limit your research TY to a single ® 
line rate? Gur V1000 system gives you 

wide “first choice’ and lets you convert 
economically to other line rates when mec- 
essary, ideal for microscopy, ultraviolet, 
infrared, image storage, X-ray, or any pro}: 
ect requiring high precision and stability. 
Simall, rugged, and reliable, In OCTY texi- 
bility, GA has the answer now. Request 
complete technical information. 


Raytheon — 10 year leader in electronies for Air Traffic Control — has 
been awarded a long-term multi-million dollar contract by the FAA for 
the development and installation of Computer Display Channel (CDC) 
systems for the country’s National Air Space System. This is the largest 
hardware contract ever assigned by the FAA. 


This recognition of Raytheon’s leadership and performance in a non-defense area has 
created an immediate need for the following: 


LOGIC DESIGNERS DIGITAL CIRCUIT DESIGNERS 
PROJECT ENGINEERS SYSTEMS ENGINEERS 


A 4-year engineering degree, plus applicable experience is required, Positions are 
available at all levels, 


ae res : ; Consider this carefully — it could be 
Positions also available (all levels) in your most important career decision 
other non-defense programs such ag: — to joIn the world leader in Display 
Systems. 

AIRLINE RESERVATION SYSTEMS see 
HARBOR NAVIGATION SYSTEMS ee 2 ae 
: ” cE . ant Ft Ly d iL! ci ‘ ‘ , = 
AIRPORT SURVEILLANCE SYSTEMS ing, Equipment Division Headquart- 


WEATHER WARRING SYSTEMS ers, Raytheon Company, Dept. 41 
Box 620, Waltham, Mass. 02154, 


NOTE: FOR INTERVIEW at the SID Symposiam 


| (all Gardner H. Morris at T76-9535 
SRST DANY 0 AER 8 Ra Friday, May 26,9 A.M. te 3 PM. 


EQCEGLEMEE 1M ELECTAOMIES 
An Equal Opportunity Employer 


Granger 


Associates 


1) Gaiters Awa, Palo ABs, Callfernia (45) 369-4175 = 818 Leth Sonnet WW, Washington, D.C. ¢ (202) 208-712 
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Brought to you live and in color. 


A static photo is not the best way to sell a display that 
moves in 6 colors. (It's enough to give the NBC peacock 
gray feathers.) 

We're talking about Vigicon, a real-time information 
display system for command and control. 

It leis you see what's happening over any size location 
(as small as your back parking lot, as big as the earth). 
And you see it while it happens. 

From a variety of inputs, Vigicon combines fixed 
references with plotted tracking symbols and instantane- 
ous target spotters. Plus any do-it-yourself graphics you 
can think of. All in color. 

It even has a small digital processor and memory of 
its very own, replacing the traditional black box. 

And it comes very small (15 in. x 15 in.). Or very large 
(20 ft. x 20 ft.). Or any size in between. 

You can see it by front or rear projection, desk top 
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display or individual console. 

Vigicon is available in 3-D and with sound, 

It operates in airborne, shipboard, and mobile or fixed 
land installations. 

We're happy to say Vigicon is not a new product. Five 
years of installations allow us to document its reliability 
(ask for case histories). And accuracy (to .002 of 
SCIEN S170). 

Crucial to Vigicon reliability is its servo mechanism. 
And Northrop has been building these since they were 
first called servo mechanisms. 


Vigicon is simple to maintain. If something conks out, 


your own people can quickly replace the offending module. 
For a Vigicon demonstration dealing with your prob- 
lem, call us. 
There's nothing like rd ORTH ROP 
getting the picture live. ’ 
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A word to systems manufacturers 


YOU CAN STOP THINKING OF US AS JUST 
THE BEST STORAGE TUBE MAKERS... 


... and think of us as manufacturers of complete 
displays. It's true that our experiance. has included 
thousands upon [housands of Tonotron and halialti- 
Mode Tonotron halftone tubes. Typotron® shaped 
beam character-writing tubes, and Memotron™ bi- 
Stable display tubes To this experiance we have 
added stan converter and recording storage tubes 
employing principles unique to Hughes (ie. mo AF 
modulation requirement). Weve worked with every 
conceivable application —weather and terrain avoid- 
ante radar. fire cartel, air iratfic Contra, 
seiamographic studies, ultra-sonie railroad track sur- 
vey and medical diagnostic displays 


SOrar, 


At the same time, our CXPEAHES IN Special Oso ay si} 
—complete equipments — includes ten-inch, 2-cdolor 
Cansoles 5 and 10 IPR alpha-numer ¢ displays, Btor- 
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age tube TV displays, MTI (moving target) and acan 
converter video processors, and—most recently — 
large numbers of educational displays. 
Depend on Hughes’ complete engineering and pro- 
duction capability for displ ay tubes and display 
equipment, Call or write the following: 


Hughes Aircraft Company, Vacuum Tube Products, 
2020 Oceanside Bivd., Oceanside, Calif. 92054 
Phone: (714) TS7-1200. TW: 910-322-1380. 

FAST: 1264 No, Broad Street, Hillside, MJ. 07205 
Phone: (201) 289-7770. TWX: 710-741-4737. 
INTERNATIONAL: Hughes International, Centinela & 
Teale Sts., Culver City, Calif. 90230. Phone: (213) 
391-0711. Telex number: 067-422 
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We make Cathode Ray Tubes 
to your specification. 


Rank Electronic Pubes aia 
Just how you want serena 
performance. We've 


272 made with beams wh ine round, 


ngular, rectangular, etcetera 


: i : Sts ot ees are More specialised than this om = : PRE ot 
the ability to write high resolution lines of den’ R ju ' we sinning f then tis i, 

+: Whe & oe : ais nt worry. Just tel that kind ofc.rt's you 
less than 0.0007 inches. And another called the . wi J 
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Polaroid circular polarizers clear up readouts. 


es — want and we'll make them up. 
ibe capable of ' 


Matricon, which 1s a multiple bea 

producing many independent be Rank Electronic Tubes are aloo the makers of 
The Monocon range of elecire ally focused sees cr, nis aim tiT-borme display 

c.r.t's, which are now becoming can icording—Radar di 

bé tailored to your requirements. These can supply : 


Ss 3 = 
available, 


higher beam currents with substantially uniform 
electron distribution across the arm ot diameter, 


ution ‘micro-f focu: 
Alphe- Hemet bo-ly 


c compl ex raster 


iS RANK ELECTRONIC TUBES 


slihel Works, Sidcup By-Pass, Sidcup, Kent, England. T , Cables Cintel Sidcup, 


ee it's never a problem to read readouts 


when they are equipped with Polarod 
circular polarizers. Our polarizers im- 
prove readability fram every angle by 
increasing contrast, Even in brightly 
lighted rooms, 

But now you don't have to take our 


word for it. Send for our new brochure, 
and we'll include 3 samples of our cir- 
cular polarizers (amber, neutral, and 
green). They'll help you see very 
clearly why many major display and 
instrument manufacturers are now 
using Polaroid circular polarizers. 


Write Polaroid Corp., Polarizer Salas, 
Dept. 59, Cambridge, Mass. 02139 
Sie the Polaroid circular polarizers at 
Booth 9-10 at the Symposium of the 
Society for Information Display, May 
24th through 26th. 

Polaroid Circular Polarizers. 
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INTEGRATED SYSTEMS SUPPORT 


makes the BR-90 DISPLAY ANALYSIS CONSOLE the best friend your data base can have 


We're systems people. That's why, when you add a BR-30 Display Analysis Console to your data handling system, 
we can back it up with a unified support program that begins anywhere along the line: 


= thorough examination of systems objectives 


a operations analysis to translate user nequine- eaimulation anil test of operating problems 
mants into system function and design objec- and procedures in our On-Line Conter—beiore 
tives: your system is installed 

» integrated hardware and golrware imple: = inetallation and integration of the console 
mentation into your system 

a programming that will get the most out of = integrated fell support to keep your system 


WOUT CoMmpuler-BR-0 system Operating at top efficiency. 


lf you néed to get data out where you can see it—manipulate it—store it—then a BR-90 Display Analysis Console 
belongs in your data handling system. The BR-90 is system-tompatible. Not just for today. But right through the 
years, modifiable as your system requirement changes. 


if you want more information: 
Call A. A. Kirseh (213) 346-6000. Or contact your local Bunker-Rame field representative. 


THE BUNKEAR-RAMO CORPORATION 
DEFENSE BYBTEMS Bi¥visiawWN 
Bik FALLGEOE AVEHUE = CaN PA AL OPAL eek « dd) See 

28 Chrele Eaedar Services Garé Ma. 34 
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This is Sylvania’s new type SC-4689. It features excel- 
lent color separation from red to green by switching the 
voltage on anode No. 3 from 6,000) to 12,000 ¥. 

It's a one-gun tube. Muluilayer phosphors of red and 
green produce the color outputs on the tube face. The 
new tube has very high resolution, because it eliminates 
the need for the shadow mask and the three dots of aif- 
ferent phosphors required for each information point in 
conventional three-gun color tubes. Thus, more infor- 
maton can be displayed in a given area. 

The SC-4689 uses a 5° diameter screen and a high 
resolution gun—offering spiral post deflection accelera- 
tion. This minimizes the changes in deflection sensitivity 
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and pattern linearity as anode No, 3 is switched. 


Sylvania can apply the same principles used in the 
SC-4659 to other sizes and to other types, such as a 
2-gun device, to meet users’ specific needs, For example, 
a 2-gun device, when operated at the 2-voltage levels, 


gives independent color display. 


Sylvania Electronic Components Group, Sylvania 
Electric Products Inc., Seneca Falls, New York 13148. 
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WATCH OUT! 


For News From 


Kollsman Instrument Corporation 


EXPANDABLE dollars-and-sense solutions to incremental plotting systems 


5-10K PURCHASE LEASE FROM 325 | 


on its new 


35-40K PURCHASE LEASE FROM 1750 | | | N FO RM ATION 
RETRIEVAL 
UNIT 
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Numbers your TV cameras can read 
without eye-strain. 


Numbers, letters, symbols. lf they're in lights, they can 
cause problems. Ghosts appear and bulbs burn out. Their 
images may permanently damage camera tubes. Now 
CBS Laboratories offers the way out: a Digital Display 
System featuring Model DOU-1A electro-mechanical in- 
dicater units with characters displayed on a flat plane 
for optimum readability with viewing angles as high as 
145°. 

Here's the perfect way to display daily information 
such a8 stock market, ball scores, election return figures 
and similar information. 

A vertical split-llap Book page’ mechanism provides 
uniform reflectivity and maximum character clarity wn 
der both high and low ambient lighting conditions. 


Our Digital Display Units are the business and of a 
complete digital display system, including power supply 
and a compact digital display control that allow rapid 
sélectian af up te 192 digits, letters or aymbols. 

Operating power of only 2.7 walls per unit means cool 
operation and low power contra! circuitry. No power at 
all is required behwren postings. 

Modular construction pormits high packing density 
with significant space savings and maximum flexibility. 
en characters and colors are available on special 
order. 

Custom design controls for special applications are na 
problem, Our Display System Engineers will help to plan 
your total system, 


For more infommation, write or call collect: PROFESSIONAL PRODUCTS (203) 327-2000 


i J 
B LABORATORIES 
PP WY seamdard, Connecticut: A Division af 
Colernits Brsadeaiting Sytem, ine 
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Would you believe a 


CalComp plotter and any 
computer can draw pictures 


like these in seconds? 


== 
oe 


=a" 
ne 
4 
igi 
HH 


2 perspective areteh of your new plant 


milecuiar Sirvclure sagan 


Call or write Dept. ¥-6, California Computer Products, Inc., 305 Muller, Anaheim, Cadifornnia 92803. Phone (714) 774-9141] 
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apparel patterns, graded for sizes and even 
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Standard of the Pipiting Industry 
(Talented Engineers and Programmers required—right mow.) 
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Pay a Little. [he price is a5 small as the product. It's a 
miniature rear propection réadaut, anid it casts as little as $14.00, 
The new [EE Series 345 Readout requires very little space, but it 
offers the readability and versatility available only with rear pro- 
jection readouts, And the price is comparable to other types of 
readouts wilh limited messages and cluttered displays 

The Series 345 operates on the rear projection principle. A lamp 
in the rear of the unit illuminates one of the 11 film messages, and 
projects it to the front viewing screen. A single plane display on the 
non-glare screen, so you get no distortion or confusion. It if vary 
versatile, since anything that can be put on film can be displayed on 
the screen, You can display a variety of messages or colors. 

The Series 345 has a front plug-in feature. lt can be quickly 
inserted into the housing. It can be just as easily removed ta 
insert a néw readout with a different display, or to replace a lamp, 


Serres 345 Feadout: 4" wide « 32" high. Six d pits will fit in a 3” wide 
panel space. Depth, 24. Character height, 4. Weight, 4 oz. Six 
available colors, including while, amber, yallow, bloc, red ar green. 

. 


Straight decimal inpul. Vertical and horizontal viewing angle 175° with ¥-1 
viewing screen, or 180° wilh standard screen, 


“| double-E." the world’s largest manufacturer of rear projection readouts. 
Industrial Electronic Engingers, Inc., TT20 Lomona Ave., Von Nuys, California 
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GUEST EDITORIAL 


Do you 
really know 
how to 

use displays?é 


ABSTRACT 

A fundamental of digplay use is discussed which 
Bg oofte? overlenited of thwarted by AOn-essen- 
tals. Tie prime function of display is te provide 
the means for fast, silent dialogue wilh a system 
which mcorporates a compuler. fy means of the 
dialogue, the aperater can then exerciie an es 
sendial contra! fenction, The dialoges may either 
be cimphe repeition of chosety similar sequences 
or il may Ge an erative process with highly var- 
fable sequences 

ll ee 


Future applications of displays will be recognized with 
Breater irequency and display systems will be designed for 
ihtse applications with improved effectiveness if two hhasia 
capabilities of displays are kept. finmly in mind: fast, silent 
presentation of information, supplemented usually by the 
light gun's capability to identify a portion of the presented 
data upon which some operation is to be performed. Both 
of these capabilities, for prtsent purposes, may be sub- 
tumed by the capability of silent speed. Past failures can 
often be traced to the fact that this basic capability has 
oot been central in the design, Either the application did 
not really demand silent speed, of ee other capabilities 
of the display were inadvertently emphasized at significant 
coal to essential speed. The above ideas are certainly not 
mew, yet | feel stirred by evangelistic zeal to call upon de- 
TIBneTS OF Cisplay sySbeMnds io repent and to retum to the 
jaith: when silent pend is required, desigm for it; when 
hol required. admit it 

Just what, you may ask, is so comples and miyslerious 
about this requirement of silent speed! Troe, it is not com. 
Plicated and you have heard about it lang, long ago 

Baldly stated, | am describing the requirement for an 
operator, as a mandatery clement of a system, bo provide 
ATUSs synhemn inputs which offen are affected by or de- 
Pentiont wean oulpul data provided to him by the system, 
all within a period of time which must be minimized as 
a critical sequirenvent of ihe syatem, Although this require- 
ment description is certainky familiar, there is a problem in 
designing to meet it As in the usual case, the problem is 
Ae one thal is obvious, The problem ik one af recogmithon 
Perfunctory analysis of a system may not unearth the abowe 
classic requirement, while a more thorgugh and detailed 
analysis will make the requirement quite plain 

Operator furctions which characteristically must be per 
formed in a repetitive fashion on an obviously predictable 
basia are aaty enough to identity as proper candidates for 
display wee, assuming the fim westriction exists and the 
economics are favorable. For example, in a system iim which 
in operator is sequired ta monitor and edit communica 
tions traffic for accuracy of address, precedence and the 
like, the same functions would be performed for each 
Mesipe i ob highly repetitive and predictable manner. 
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A valid display nsquirement more easily missed than the 
above example is ont involving a variable number of itera- 
tions in order to complete a given action. it im usually missed 
because a superficial analysis dees not uncover the worst: 
cast situations which may ecour with a frequency which is 
root insignific ant, Certainly, dhe analysis has been imacde- 
quate if maloperation and special cases have not come to 
light. There is no substitule for direct observation of the 
current system of for simulation of a radical departure from 
an existing system. Analietie error here i a human ercor in 
the sane class with trying to beat the ned traffic light when 
the traffic cop if mot arcund, For this analysis, the “traffic 
cop’ should be the nealization that the iterative sequence 
bo complete a given action has potential for being the most 
mwarding application of displays. ft i the moat rewarding 
because this classic situation has bwo sipnificant elements: 
the exercise of operator judgement is best utilized in this 
fashion; and the speed intent im displays may be the only 
capability permitting such exercise of jd penbent. 

Stveral key characteristics offen aid in identifying the 
wirible-iteration situation: low probability of completing 
the action in the first iteration, ep, exploration of alterna- 
lives: continued iterations dictated by high cost of failure 
until a selotion i found: wide variation in the required 
number of iterations nequired, eg. an acceptable solution 
found immediately; dependence of a piven intermediate ne 
cult upon preceding steps and its probable modification by 
subsequent ileps: and finally, a time tchechule which must 
be ret, 

sence all geod sermons should conclude with a nousing 
admonition to be carried away by the conpregation as they 
file out the coor, | wall add ome last thought. Whereas dis- 
play applications are properly justified on the hagis of silent 
speed, hear perfomance B® ake @valuated on the Sanat 
grounds as their justification, Therefore, im the course of 
developing the system, resist the temptation to add a bit 
af sophistication here and a bit of elegance there. Wo pou 
yield, these tempting luxuries are likely io eat up so much 
time that the speed finally achieved is mot speedy al all, 

BENJAMIN F. LOHR 


ANibenal Science Foundation 
Wadhingtan, .¢ 


THE AUTHOR 

BENJAMIN F. LOHR, a National Orrecter for the South East 
Region, i868 charter member af the Offend and hae 
served as the first Micd-Adantic Chapter Chairman, He has 
Geet ache in @rplay for head years a a Project Oiiicer for 
the Navy's first command and cantina! display syateny on 
shore and subsequently with the Bunker-Rane Corporation. 
He ff now with the Matranal Science Foundation as Associate 
Program Director of Infarnation Syiherns, 
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President’s annual report 
April 1967 


by WILLIAM PL BETHKE 


President, Society for Information Display 
Chief, Engineering Division 
Rome Alr Development Center 
Rome. Mew York 


During the past year, $10 engaged in a number of activi- 
ties and projects. Each venture was interesting, challenging 
and different, All, we feel, were worthwhile and pertinent. 
We have progressed in two important aspects: [1] as a 
vehicle for the exchange of technical information and ideas; 
and [2) as a bonafide organization with workable structure 
and specific goals. We have realized a transition from the 
level of ideals and philosophy to the solid ground of ideas 
and implementation. 

The symposium held in Boston in Chctoeber was a major, 
tangible indication of progress on the technical side of our 
activities; it produced an encouraging number of interesk- 
ing and topical technical papers. In addition, our Society 
journal continued to expand in calibre and content. 

On the organizational side, 5/0 realized a long sought 
for position. A revision of the Articles of Incorporation es- 
tablished SID as a non-profit, scientific society, and mot a 
business league, Im addition to the professional image 
gained by this action, we accrued some practical benefits 
in the form of tax deductions and mailing privileges. Ap- 
proval of the revision was given by members at the annual 
business meeting. 

In February of this year we established a Central Office 
with a full-time manager. Located at 654 N. Sepulveda Bhd., 
in Los Angeles (ere Fig. 1), it is comprised of three sites 
serving as SAD's main business offices. In the final planning 
stage is an answering and request service which will re- 
ceive and record incoming calls 24 hours a day. The busi- 
ness manager will act on these calls during normal working 
hours, Installation is anticipated within the next few months. 
in addition, we are planning to establish a permuted index 
(author or key word in context) for use by SID members. 
Although in the planning stage, the index should be a reali- 
zation sonmetine this year, When deemed necessary, other 
office equipment will be installed, 

We have eetained the firm of Seidman and Seidman, ac- 
countants and auditars. They have established recognized 
accounting procedures which meet the requirements of 
SID. We've prepared a new membership directory which — 
was distributed to our members last summer, The first of” 
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its kind, the directory will be an anriaal preapect The next 
editian will include expanded additional membership in- 
formation and special formating for chapter, regional and 


state identificathon. 


POGLIRE 1: (Extevior of SID Malional Offices in Los Angeles 


FIGURE VAC irs. Sharon Satterfield, Office Manager 


The financial resources and expenditures are indicated 
in the accompanying chart (Fig. 2). Our increase in fund 
balance hat continued to rise and it is expected that this 
will continue in apie of the increased operating costs of 
ihe new Central Office. 
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YEAR ENDED JANUARY 34 7 
Receipts: 1967 Tbh 
Dues $14.96 $12.41 
Profit from sales of journal 5,974 3889 
Intberes! cH savings account ro aa7. | 
Total receipts 21,622 1? 257 
Disbursements: : lea 
Office management expenses 3173 2.100: 
Net cost of samposioms 2 Bh 1,010 
Chapter operations 1,973 1,516 
Postage and mailing 1,489 1071 
Election expences The se 
Professional fees rod 152 
Executive board and officers’ 
expenses 619 683 
Printing of directory 512 =— 
Lapel ping and tic tacks 467 — 
Insurance 385 —- 
Stationery and office supplies 148 ayo. 
Total disbursements 43,146 7,502 
Excess of receipts over dabursenvents Arb 9,755 
General fund balance 
at February 1, ‘bb 19,279 9,524 
General fund balance SS <a e 
al January 31, 1967 S27 255 $19,279 


FIGURE 2: Sumenment ol Receipt: and Oeburiements 


The area of honors and awards has been given specific 
albention, A special France Dame Memorial Award was e- 
tablished to be awarded an 510 member for outstanding 
technical achievernent in the Display field. A suitable plaque 
was designed (cee Fig. 3), and several models purchased for 
fulune awards. We have also designed and approwed fabri- 
cation of a membership pin for distribution ta 410 mem- 
bers. A quantity of these pins, te-tack and lapel versions, 
wis purchased. They're available to the S10 membership 
at $3.00 each, 

Recognition was given to a number of our outstanding 
members in the following manner. 


FIGURE 3: Feancis Game Memorial Award 
af 


ELEVATION TO FELLOW GRADE 

Air, William Riess Alken — for his development of the flat 
cathode-ray tube and continued advancement of the display 
state-ol-the-agt, 

Or, George H. Dorion — for his work in applying photo- 
chromic techniques to display systems. 

Mr. Solomon Sherr — for his contributions in the areas 
of display system analysis, generalized functional design, 
and display system transfer functions. 

Dr. Sid Deutsch — for his extensive work in television 
systems, pattern recognition, and education. 


SPECIAL CITATION 


Mr, Phillip Qamon — for his long and dedicated service 
to the 5/0 in both National and Chapter activities. 

Progress has been reported in the area of standards and 
definitions. The committee is comprised af a member from 
each Chapter, who in turn is a Chairman of a local Stand- 
ards and Detinitions Committee, Since standards and defi- 
nitions promulgated by the Society must represent the con- 
sensus of the membership, work performed by the local 
Chapters and submitted to the National Committee should 
have received prior test of acceptance by the local Chapter 
membership. in this manner, a sample of the membership 
will at least have had an opportunity to interact with the 
proposed standard and/or definition. Initial activity has been 
to emphasize definitions, This was due primarily because 
the issuance of standards i¢ a large, time comming activ- 
ity and nequires extendive procedural apparati and coordina: 
tion with other agencies, Such activity was not considered 
an effective initial activity of the Society. In the area of 
definitions, primary emphasis was placed upon those defi- 
nitions which imply or define measurements of significant 
duplay parameters. 
Assignments made to Chapters were: 

Mortheastern Chapter: Resolution 

Mid Adlantic Chapter; Colorimetry 

Washingion Chapler: Luminance & Luminance 

Diccrinminathan 

San Francisco Chapter: Colorimetry 

Los Angeles Chapter: Resolution 

San Diego Chapter: Luminance & Luminance 

Discrimination 


The emphasis and concentration on the areas mentioned 
restricted somewhat the attention to membership details by 
our officers. Activities conceming the increase of either 
chapter or total membership, though not specifically as- 
cented, did not remain static. The Society did grow in total 
membership, and did increase the sustaining memberships. 
The present membership status is shown on the accompany- 
ing photo (Fig. 4). We might add that two organizational 
meetings were held — one in the Philadelphia-Delaware 
area, and the other in the Chicago area. Both areas seem 
io offer extremely promising prospects as new chapters, 

The above terms feg., resolution, etc.) were meant to 
denote broad areas of measures and terms (eg., acuity, 
grating bar, sine-wave, etc.) rather than a singular term to 
be defined. I is expected that the end product of this ef- 
fort will be a comprehensive listing of the various defini- 
tons already in use by olhers in each of these areas. OF 
course, if editorial comment andior proposed revisions ane 
suggested by the Chapters, they will be considered. 

lt will be neted that the majority of our efforts were of 
the erganizational type. This was essential because our So- 
ciety has rapidly expanded. it was apparent that specific 
procedunes were required for a number of organizational 
functions. In this aspect, we consider our efforts in the past 
year to have been extremely successtul, 
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FIGURE 4; Ateniperdip Statue of 410 


The allendant duties and responsibilities of their respec- 
tive offices are a source of mapor concem to all elected 
officials, In order to clarify the situation, a concerted effort 
by all officers was undertaken during the past year. The 
result was a specific “job description” of each officer, out- 
lining the responsibilities entailed in his position, This ¢f- 
fort is the first wep toward the preparation of an opera- 
tions and procedures manual for our Society. The develop- 
ment and realization of such a manual will be accomplished 
during the coming year. 

The objective of the Society's officers is to concentrate 
on the areas of expansion and growth, from both a Chapter 
aspect and membership — total and sustaining, It is toward 
this end that our éfforts will be directed during the com 


img year. 
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ABSTRACT 

In this day when everybody is talking about 
solid state devices, Mt appears that there if one 
vacuum tube component which is not likely to 
be replaced for some time. This is the cathode 
ray tebe. It is the prime transducer of informa: 
tion from dhe intangible electrical medium to 
human beings and is alia widely used for film 
scanning and recording. The cathode ray tube 
today fx fast, versatile, accuvate, and is capable 
of demonsivating a resolving ability which chal- 
lenges optical lenses. 


The purpose of tis paper is to discuss the cate- 
gory of cathode ray tubes which are capable of 
resolving detail which is beyord that which the 
homan eye can appreciate. This is the class of 
tubes used primarily for scanning af film or 
recording on photo sensitive materials, 


High resolution gun designe will mot be dis- 
comed. The major purpose here will be to pive 
the designer who is interested in high-resolution 
cathode-ray twhe systems a guide for use in 
intelligent selection and practical eperation of 
these tubes 


Applications 

Below are listed some of the applications to which high 
resclution tubes are being put today: 

Side looking radar processing and recording 
Atomic particle track scanning 

Document scanning 

Inspection of film recordings 

Picture recording. satellite 

Infra-red recording 

Cell ccnmnting 

Densitometry 

Film based large screen displays 

Scanning for simulators, radar land mass, ete. 
Scanning for phote-interpretation 

Character recognition 

TW scanning 

Video recording — 

Computer controlled scanning and recording 
Decument storage and netricval., 

Before selecting and applying high resolution cathode 
ray tubes ta a particular sytem, careful attention should be 
given to the subject matter in various sections of the follow- 
ing article covering the tube's geometrical outline, the 
Phosphor face, and the electronic driving equipment. 


Resolution 
The first question asked about high resolution tubes is: 
What is the spot size? The claims of manulacturers sound 
impressive in this respect. By reading the manufacturer's 
data sheet it would appear that there are several tubes on 
4 


the market with rated spot sizes of under one one-thow- 
sandths of an inch (0.007 in of, as it is eeferred to in the 
industry, 1 mil. 

The system designer then figures that he has 1000 ole- 
ments to the inch, extended over 4 in, of screen area on a 
5 in, tube, so he can realize over 4000 elements on a trace 
across the tube, Uniortunately, it is mot as simple as that. 
There are several factors which will modify the ideal num- 
ber to a more useful resolution figure. These are: 

(1) The method by which the resolution is to be evaluated 

(2) The degree of response or modulation depth required 

for a given resolution 

() The spot size at the light output (hence, beam cur- 

rent) required for the application 

(4) Deflection defocusing, 

Measuring method and modulation depth are tied to- 
gether, A number of methods are available for measuring 
resolution, The shrinking raster method is common, mostly 
because it is easy to do. A raster with a known number of 
lines is generated on the tube face and the vertical size is 
decreased until the lines disappear, or merge. The height 
of the raster it measured at this point and the measurement 
is divided by the number of lines. The method is valid as 
long as the beam is not distorted so that the spot is 
wide along the length of the raster lines and the evaluator 
is aware of what level on the spot light distribution curve 
he is measuring, 

Generally, the spot profile will be a gaussian curve. If the 
measurement at a particular level is known, those adept at 
mathematics can calculate their system resolution. 

One of the better methods of measuring resolution i4 to 
actually make a picture of the spot profile’, as shown in 
Figure 1. This is done by moving the spot past one or two 
slits which are small compared to the spot. A phototube on 
the other side of the slit will display the spot profile on an 
wscillascope. These is al least one slit analyzer now on the 
market for measuring cathode ray tube resolution. 

Another method is to scan the spot while it is being 
modulated wath superimposed sint waves in such a way 
that the quiput of a phototube looking at the spot modula- 
tion through a small slit will produce a measurement of 
spatial frequency respome in cycles per unit length. 

Several other variations of these methods are available 
and, of course, one can always measure the spot directly 
with a high power microscope. This latter method is prob- 


Spot profile taken with a CELCO two slit analyrer using 
slits to pioduce C000" per centimeter. 


FIGURE Ts 


Pfehn A. Coostandiee, Two-Sl Soot Meaiuerement, ph Navona! Spm 
pow, Society for indoametion Display. 
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ably the least recommended since it is difficult to determine 
where the spot edge is. 

Remember that in film recording systems, various film 
emulsions will “see the spot profile at different levels. 

In the final analysis, the tube which works best in the 
system is the one to buy and, if possible, different tubes 
should be tried. 

Spot size at a particular light oulpul is most important 
for scanning tubes where a large amount of light output is 
usually required, Electrons repel each other ane as the mum 
ber of the electrons in the beam is increased by increasing 
the beam current, the beam size, and consequently, the spot 
size. grows. The resolution given on most manufacturers’ 
data sheets is at beam currents of one microamp of fess, 
Incidentally, it is not always a good idea to reference spot 
size to beam current since some manufacturers employ 
anode aperturing where the aperture is internally con- 
nected to the anode, Because of this, it is not possible 
to accurately measure how much current & actually striking 
and exciting the phosphar, 

Deflection defocusing is caused by: 

{1) The change in electron path length with deflection 
angle, thus requiring a different focus field ciel 
for each radial distance of the spot from center of the 
Screen 

(2) The non-uniformity of deflecting fields and electron 


motions 

(3) The fact that when a roughly cylindrical beam meets 
a flat phosphor screen at an angle, the resulting fig- 
ure is an ellipee. 

The ellipse effect is quile negligible compared to change 
in path length and field non-uniformities. Problems with the 
latter two items can be compounded by astigmatism in the 
beam. The change in path length is usually handled preity 
well by use of dynamic focus correction and relatively 
simple driving circuitry which computes the radial distance 
of the beam from center of the face and introduces the 
proper amount of fecal length cormecticen, 

Field non-uniformity with beam astigmatism is the mast 
difficult to handle. (t is perhaps most expedient to it 
corporate a high quality deflection coil in the system, These 
high quality yokes are expensive, but they are designed to 
produce a unifonm field which will minimize the defocusing 
effects inherent in the deflection coil. The added expense of 
a high quality yoke is usually negligible compared to the 
aylem cost. Static and dynamic astigmatism conectors ane 
also available, but are some tines difficult to drive with 
the proper waveforms, 


Resolution and Basic Tube Geometry 

Disregarding the intrinsic capabilities of different electron 
guns, there are certain basic guide lines to follow in select- 
ing the general outline of a high resolution tube. 

Figure 2 depicts a simple optical ray tracing diagram. In 
this case, the abject A is the so-called cross-over point in 
the electron gun, The object A appears as the image B 
on the phosphor screen. The lens C is analogous to ihe 
focus coil. It is apparent that as the lens C is moved toward 
B, and the strength or focal length of the lens is readjusted, 
B wall become smaller, 


This is according to the formula: 
ae 
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where 

= object size 
image size 
object distance 
image diglance 
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FIGURE 2 


Thus, a5 the focusing element is moved closer to the 
acreen, the spot aize gets arialler, Obviously, for best resolu. 
tion for any cathode ray tube, the focus element should be 
as close to the sereen as possible without picking up stray 
coupling fram the deflection coil, 

For practical cathode ray tube designs, it is not possible 
lo take full advantage of this demagnification, First of all, 
there isa requirement for a given trace width or screen area 
on the face of the tube. So, for a given trace widih, as 
distance v is shortened, the deflection angle for the re- 
quired screen area becomes larger, thus taxing available 
deflection power and giving rise to non-linearity and deflec- 
tion defocusing problems. 

Then why not increase distance u ? This is limited be- 
cause the longer beam path length allows too much spread- 
ing in the beam and it has been shown that this results in 
aberrations in the beam? 

Also, one must bear in mind that the electrons do not act 
precisely like light rays, Some are traveling at different 
velocities and some are traveling sideways in the beam. 
Each electron also repels its neighbors thus setting a prac- 
tical limiton how tight the beam bundle can be for a given 
anode voliape. 

All of the foregoing indicates why, generally, the beam 
size stems to geow with the tube size. That is, if the deflec- 
tian is held constant and the scan distance § is increased 
to 5", then diglanee v is increased to v', thos making the 
optical reduction ratio nore unfavorabhe, Also, ane can see 
the trade-off which exists between deflection angle, screen 


i Soller, Starr and Valley, Calbode ay Tube Display. MIT Radiation 
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size, and the cevelution which can be achiewed al the center 
of the sereen, 


PHOSPHOR SCREEN 
Light Output 

The question most often asked after “What is ihe spot 
sizef” ig “What is the light output? For direct view ap- 
plications, this is most commonly expressed in foot:lamberts 
since this unit is oriented to human vision, Ways of measur- 
ing include foot-larbert meters, such as the Westen 759, 
and spot brightness meters, The latter is preferred. When 
using the foot-lambert meter, it is well to specify proper 
use of the hood or cylinder which spaces the sensor from 
the face of the cathode ray tube, With the sensor against 
the tube face, without the hood, the reading will be ap- 
proximately 7 times higher than wilh it. 

For secording or scanning cathode ray tubes, the item af 
interest i radiant power out the front of the tube.’ For 
gots ostimates, foot-lamberts can be converted to radiant 
power if the luminous efficiency of the phosphor is known. 
Information which is available on phosphor efficiency can 
be misleading, pecially for high resolution tubes where 
the sereen is usually thin. Available figures usually do mot 
fake into account the effect on efficiency of various screen 
deposition methods or the portion of actual power radiated 
out the front of a cathode ray tube. Actual phosphor 
efficiency in radiated watts out the front of the tube, per 
wall of excitation, will vary considerably in different tubes 
a 9 function of anode voltage, screen thickness, the 


7feo Deher, Energy Qranvler from CRT ta Photo Sensilive Media. 
iilwmalion Ohapfay, SeotemberOnieber, 1065, 
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FEQURE 3: Cathode ray tube with a sub-mounted screen bo reduce 
halo. 


aluminum coating — if any, and the phosphor deposition 
method, As the screen is made thicker, it will reach its peak 
efficiency at a higher anode voliage. A thin screen al foo 
high a voltage would allow the electrons to go on through 
without giving up maximum energy fo the phosphor, The 
aluminum coating, if any, will affect the electron’s energy 
and, of course, contribute to the light out the front of the 
tube through optical reflection. 

With oplimum anede vollage, various screen deposition 
methods and phosphar treatment will have a large affect 
on spot size. Larger partiche sizes tend to have more 
efficiency and, in a thick layer, will produce the most 
efficient screen. OF course, this screen will mot have good 
resolutian. On the offer end of the scale ane evaporated 
phosphor techniques which produce very high resolution 
screen with poor light output. The high resolution tube 
manufacturer must compromise screen thickness and pare 
ticle size to achieve the highest light output possible 
consistent wiih desired resolution. 


Contrasl 

Contrast on a cathode ray tube, a typical example of 
which is shown in Figure 3, is degraded by spot halo which 
is caused by internally reflected light trapped inside the 
faceplate,’ In flying spot scanner applications, this halo 
decreases signal-to-noise ratio and in recording applica- 
tions, it reduces contrast, 

There are five ways of attacking the problem: 

(1) Decrease the tranemission of the faceplate 

(2) Use a transparent phosphor 

G) Increase the thickness of the faceplate 

(4) Make the faceplate very thin 

(5) Use a fiber optic faceplate. 

Since hale light must pass through the face at beast three 
times while the primary ray goes through only once, any 
decrease in faceplate transmission will have a marked effect 
on halo. There will, of course, be a sacrifice in light from 
the primary spot. Although some tubes have been available 
with low tranamitting glass faces, the solution is mot popular 
because of the rechuced light output, 

Transparent phosphors which are evaporated on the 
cathode ray tube faceplate have been mentioned as one 
solution to halo. Unfortunately, the phosphor types that 
can be used in this way are limited and the light output 6 
usually quite bow. 

The faceplate can be inereaved in thickness to the pon 
where the reflected light comes back to the phosphor plane 


afworkin and Morton, Television, ind Edition. Wiley, 1934, pages 
475-425, 
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out of the area of interest. Tubes using this approach are 
ether nat available or not well publicized. 

The solution te the habe problem, which is actually find- 
ing its way into some systems, i¢ to decrease the face thick- 
ness. Since a thin glass face cannot support the vacuum 
load, the phosphor is deposited on a very thin plate which 
is sub-mounted behind a regular thick faceplate. The dis- 
advantage to this approach ik the relative fragility of the 
sub-mounted glass which if usually in the neighborhood 
of only 0.020 in. thick, 

Use of a fiber optic tube is probably the best, and ako 
the most expensive, solution. The expense is particularly 
unattractive for larger tubes, 


Phospirars 

Although there are a few variations on the market, the 
hwo most popelar phosphors for scanning and recording are 
Pié and Fl1, respectively. Although the output of P16 is 
in the ultra-violet and it generally ages under excitation to 
a lower light output,* its overall characteristics seem to con 
tinwe to hold an edge over other newer fast decay phos 
phos. tt would appear that P16 aging is a function of cur- 
rent and time ently and it thus looks desirable to run P16 
at higher anode voltages in order to obtain longer tube life, 

Pi6 is abo used to expose UV activated dry process films 
such as pholechromics* and Kalvar. Some effort is being 
directed toward increasing the efficiency of PIG for this 
USE, 

PI? makes a good, fine grain screen but it is more 
susceptible to contamination and when loaded too heavy, 
will saturate. The decay tine of P11 also varies with loading. 

For cooler seanning, P24 is used because of iis broad 
Spnctrom and relatively fast decay, 


Phogphear Blerishes 

On a typical 5 in. tube, there ane around 14 million, 
T-mil square elements. In many applications, it is important 
that all, if not a very large percentage, of the phosphor area 


be free of blemishes that would affect performance on the-—— 


sytem. Typical manufacturer's specifications divide the 
screen into quality areas — usually three concentric circles. 
The area near the center is the cleanest, Blemishes are 
wawally defined as bright specks, dark specks, of color 
specks and their size is taken as the largest dimension or, 
often, a ratio of dimensions is specified, Inspection methods 
include visual observation, and actual scanning of the entire 
screen using a photoube with a sweep frequency that 
allows the phosphor to decay from element to element to a 
specified bandwidth, The size of the speck shows up as the 
height of a spike on the oscilloscope used to monitor the 
output of the phototwbe, This method is also used to evalu- 
ate phosphor noise, 


Phosphor Noise and Liniformity 

Phosphor moe 6 caused by variation in light from 
Particle to particle or groups of particles. The noise usually 
is inversely proportional ta spot size and, as the spot is 
run through focus by varying the focus strength, ihe noise 
will hit a peak. 

Different screen deposition methods will produce vary- 
ing ameunts of noise, Settling of particles which are not 
classified or sized wall usually produce ihe noisier soreen. 
Phosphor noise can be measured by placing an appropriate 
phototwbe in front of the cathode ray tube on which is 
running a single line trace electronically or physically 


4 Piahnl, Properties of Fatt-Decay Cathode Ray Tube Phosphor. Sell 
whem Technical jownnal, fanwary, 1967. 

‘Oowtes, Bodh, Stafford, Cov, CRT Phosphor Activation of Phodoe 
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blanked for half the trace length. The noise is observed ag 
“grass” on the step produced when the phototube output 
is observed aon an oscilloscope and its percentage of the 
step can be measured. Select a sweep frequency slow 
enough so that phosphor decay will not mask the noise. 

Phosphor non-uniformity shows up as a gradual change 
in light output or color over the entire screen. This is sorme- 
times called shading and i: easily observed with a photo- 
tube and oscilloscoge. 


The Faceplate 

The cathode ray tube faceplate is actually part of the 
optical system and its quality should be commensurate, 
The faceplate glass is generally specified for optical quality 
with minimum seeds, bubbles, chill wrinkles, and uneven 
aurface. lin optical systems employing low f number lenses, 
the depth ef focus is very short, thus requiring a high 
degree of flatness in the faceplate. 


Screen Size 

Although, as pointed owt,spot size tends to grow with 
twbhe size, there is some net gaim im resolution with the 
larger tube sizes. Aside from resolution, other advantages 
to larger screen sizes include reduced phouphor noise ane 
reduced phosphor loading. OF course, ther larger sizes are 
more expensive and usually require a more expensive lens. 

For a given size at the film plane, the spot will cover 
more area on the phosphor plane with a larger cathode ray 
tube, than with a smaller one. Since phosphor noise is 
inverely poopertiqanal toa gpet size, noise with the larger 
tube will be less. Also, with a larger cathode ray be, 
more phosphor area is utilized so that for phosphors which 
age, like P16, tube life will be longer. 

Because of vacuum loading and the requirement for a 
truly flat face dictated by optical syoters, the limit on tube 
size appears to be around 9 or 10 in. in diameter. 


Stray Emission 

Because of the intense electric fields which exist in a 
cathede ray tube gun, it is sometimes posible that there 
will be field emission from microscopic particles or surface 
irregularities in the lower electron gun structure, Sometimes 
there will be secondary electron emission from apertures 
in the gun. In the latter case, the secondary or “ghost spot" 
will be cut-off when the primar beam is cut-off. in the 
former case, a spot can be seen when the high voltage is 
on, regardless of electron gun bias level. 

Existence of stray emission can, of course, have an ad- 
verse effect on cathode ray the recording or scanning 
performance. Careful examination of the caihints ray tube 
screen in a darkened room will usually reveal this defect. 
Most cathode ray tube manufacturers have methods for 
eliminating this condition, should it arise. 

Alse, in the cage of phote recording syetems, don't 
forget that the glow caused by the cathode heater can 
sometimes fog the film. 


Fiber Optic Tubes 

Since fiber optic bundles have become available for seal- 
ing onto cathode ray tubes, many system designers ane 
turning to high resolution fiber optic tubes to solve unique 
problems. The largest number of applicathans are these 
invelving relatively insensitive dry-process films and high 
tpend recording on conventional film." 

Up to the phosphor screen, the same comments con- 
tained in the rest of this article apply. The fiber optic plate 


Fred £. Katzman, improving Ultra Faat Transient Recording ‘Useng 
Fiber Otptic Cathode Bay Tubes. Efectromic instrument Ovgest, Oc- 
fofer, 1966. 
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itself and how it affects resolution, light output, etc, is dis- 
cussed in the following paragraphs, 

Generally, the principal advantage of a fiber optic face 
is additional light. The film to be scanned or exposed is laid 
directly on the tube face, thereby capturing a much larger 
percentage of the phosphor light than can be realized 
through a lens. The light gain over a typical conventional 
optical systern is appromimately 30, Because of this increase 
in light transferred to the film plane, it is possible to: 

(1) Expose relatively insensitive dry-process films 

(2) Increase the writing speed for high speed trace 

recondings 

(7) Reduce beam current for conventional film emulsions, 

thus resuliing in better spot size 

[4] Reduce anode voltage, thus decreasing deflection 

power and total system power comumptian. 

Additionally, elimination of the lens makes the optical 
system more compact. Disadvantages are that it is no longer 
possible to use optical reduction to achieve a belter spat 
size at the film plane, and the higher cost of the tube, 
altheugh the latter disadvantage can be offset by the lens 
casi. 

The numerical aperture, the type of glass, and the fiber 
size weed in construction of the fiber optic plate determines 
the transmission efficiency and nsiolution of the plate * 
Plates are readily available for sealing on to cathode ray 
tubes with a numerical aperture of 66 and 8 pitch fibers. 
Limiting resolution for this kind of plate is around 60 1p’imm 
{0.3 mils}. Plates with a limiting resolution of 100 1p/mm 
are available, The quality of fiber optic plates haa impreved 
markedly in the last year or oo te the paint where blemishes 
can be contralled well enough for nvost system applications, 

Another use of fier optic plates is for intrinsic conection 
of spot position linearity on the face of the cathode ray 
tube by curving the inside of the plate to the radius of de- 
flection.” Experience so far has shown that electronic cor: 
rection is usually a betier way to go from the standpoint of 
eet and flexibility. 

Fiber optic tubes may alse be used with conventional 
Optical systems of for direct view work where it is desired 
to enhance contrast by elimination of spot halo. On direct 
view displays, which require an overlay, parallax is also 
eliminated. 


ELECTRONIC EQUIPMENT 


General 

The cathode ray tube can be no better than the equip- 
ment that drives it. Therefore, a high quality cathode ray 
tube wall require high quality electronic equipment if the 
maxirnium yield is to be realized, 

The major cathode ray tube driving components are: 

1) High voltage supply 

(2) Electron gun supply 

(3) Focus coil anchor focus supply 

(4) Deflection coll and deflection amplifier. 


The High Voltage Supply 

Gererally, the anode voltage should be as high as pos- 
sible, taking into consideration: 

(1) Tube rating 

(2) Deflection power 

(3) Environment 


BU, Wilbur Hicks and Poul Kirtsy, Fiber Gjptice, Gilere Iedoetry, April 
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if) Possible X-ray probleris. 

Because electrons repel each other, the amaller spot size 
will be achieved at lower beam currents, This means that if 
the user can run the tube at 20 kv instead of 20 kv the 
current required for the same brightness will be less, re- 
sulting in some reduction of the spot size, as long as the 
screen thickness is such that efficiency is mot fost. It is 
also true that at higher voliages there is less tendency for 
the beam to spread in the first place due to the shorter 
time each electron remains in the field of its nearest neigh- 
baring electrons. A further advantage to higher voltages is 
that the decrease in beam current for a given brightness 
adds to the tube life, especially in the case of P16 phosphor, 

It can mow be seen that there is a trade-off of resolution 
with deflection power. For, as the anode voltage is raised, 
the beam becomes “stiffer” and requires more power in 
order to be deflected through a given angle. The deflection 
could be decreased te make up for a higher anode voltage 
but then, a5 previously pointed oul, there may be a sacri- 
fice in spat size. 

Fortunately, new high power deflection amplifiers make 
it powibhe to use higher anode voltages while mew ingulat- 
ing materials and potting techniques have reduced ihe 
hazard of shock, 

High voltage supply eeguiation, hum and ripple specifica- 
tions are very important for high resolution displays, Sup- 
posing a stationary focused spot is located on a cathode 
rave tube screen. Suppose further that this spot is deflected 
off center by several inches, Now, if the high voltage control 
is varied, the spot will be seen to move in toward the center 
of the tube if the anode voltage is increased, and out toward 
the edge if the voltage is decreased, Supposing now that the 
high voltage control is moved back and forth at a high 
frequency, A point will be reached where one will no longer 
be able to detect spot movement, but the spot will appear 
larRer, 

The spot will look larger as governed by the following 
formula: 


el 
= ie 
= 2 Cos* @ ra 


where 

O = distance of the spot from the center of the tube 
# = deflection angle of the sport (from center) 
VY = accelerating voltage 
This formula can be used to calculate required high voltage 
supply hum and ripple characteristics for maximum allow- 
able spot growth die to this effect, A typical example would 
be the allowable high voltage hum and ripple for a 5-in, 
40° high resolution cathode ray tube. 


The following assumptions are made: 

1) The spot size at the center of the screen is 0,007 in. 

(2) Allowable growth due te the high voltage supply is 
10% of 0.0001 in. at the screen edge 

(3) The useful screen for 40° total angle deflection is 
44 invar 20° for 2.125 in. 

(4) Accelerating voliape is 25 kv. 


dv ., a0 

— = :¢ —— 

v 2 Co D 

Solve for dv: 
_ 2 Cos? # dD 
_ 2 Cos? 20" x 10" x 25 x 10" 
xo 2.125 


7.079 volts peak-to-peak 
Substituling again for allowable spot position error due to 


cae 


the high voltage supply, the formula can be used to calculate 
regulation and stability requirements for display linearity. 


The Flectron Gun Supply 

In a tetrade type gun, the gap between the No. 2 grid 
and the anode forms an electrostatic focus lens that is part 
of the tube’s electron optical system, For this reason, the 
G? voltage supply should be neasonably well regulated. 
Changes in the G2 voltage will abo cause changes in the 
drive characteristics of the gun thus modulating the beam 
current, In some gun designs, the G2 collects a relatively 
large amount of current. Check with the cathode ray tube 
manulactirer on G2 supply impedance, 

The bias voltage should be well regulated to eliminate 
unwanted modulation of the beam current. In some cases, 
it is also advisable to use de on the filament. Care should be 
exercised in modulating the cathode itself since a defocus- 
ing action is experienced on the phosphor screen due to 
the apparent change of distance u Figure 2. 


The Focur Coil and Foows Supply 

For best resolution, a high quality focus coil is required. 
Also, since the focus is a function of the current flowing 
through the coil, a well regulated current supply which 
matehes the call should be employed, It is further important 
that the coil be property aligned for optimum spot tire over 
the entire screen area. Good regulation and alignment is 
also required for electrostatic focus tubes. Note that align- 
ment can net be readily adjusted after tube assembly for 
an electrostatic lens which is inside the cathode ray tube 
envelope, 

There is a running argument in the industry on the nela- 
tive merits of electrostatic vs. electromagnetic focus. Theo- 
retically at least, electromagnetic focus is better, especially 
for higher current applications. On the other hand, electroe 
static focus appears simpler and is favored where there is a 
high sensitivity to volume and weight. 


The Deflection Coil aoc Gellection Amplifier 

Although change in beam path length is the major con- 
tributor to deflection defocusing, it i aloo tree that in many 
cases, poor resolution can be traced to non-uniformities in 
the deflecting fields. Thus, a3 was previous mentioned, only 
high quality deflection yokes should be used. The ceflect- 
ing fields themselves can introduce astigmatism which is 
difficult te cormect for, without a dynamic astigmatism cor- 
rector. It is reported to be mere difficult for the deflection 
coll manuiacturers to hold field uniformity with lower in- 
ductance yokes. It would thus appear that there is a trade- 
olf in this respect between speed and resolution. 

The trade-off which is possible between deflection power 
and resolution has been previously pointed out. It is alsa 
advisable to eliminate any hum in the deflection circuitry 
which can wobble the beam with the nesult of an apparent- 
ly large spot size. 

It is generally conceded that electromagnetic deflection is 
supenion fo chectnostatic deflection for high resolution ap- 
plications, This is so mainly because of the small deflection 
angles required for electrostatic deflection thus placing the 
focusing element further from the screen, the lower anode 
voltages required, and ihe non-uniformity of the fields in 
the electrestatie deilection region. . 

Since high resalution cathode ray tube screens are easily 
burned," it is wise to provide some form of sweep failure 
protection. 


iW, K. Flat, Limitation on High Energy Cathode Ray Tube Beams 
With Regaad to Phowphor Lite, 6th National Spmposiim, hociety 
far Information Oniplay, 
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FIGURE 4: Aligning a hegh resolutbon cathode nay bube using a mi- 
Pe yHE. 


Mechanical Equiperrent 

In ander to achieve minimum spot size, the electrical 
center of the focus coil and deflection yoke must coincide 
with the electrical center of the tube. The electrical centers 
and the mechanical centers of the coils and tubes are not 
necessarily coincident, The aulher shown in Figure 4, Is 
seen following the procedure described in the following 
material, 

A relatively simple procedure will allow alignment of the 
@ectrical centers of the coils with the tube. This procedure 
calls for the ability to move the coil in a precise way with 
respect to the tube, The. tube should be firmly fixed in a 
mount which also bolds the focus coil and deflection coil. 
The method of holding the coils should be such that the 
cok can be adjusted in X translation, ¥ translation, pitch 
and yaw separately. Means of rotational amd longitudinal 
adjustment is also a desirable feature. 

It is essential that there should be no unwanted move- 
ment or vibration of the coils with respect to the tube while 
the tube is operating. This may cause spol wobble which 
will degrade resolution. Instrections for aligning the coils 
are available fram tube and ooil manufacturers. 

A magnetic shield is another essential for high resolution 
displays, This is especially true if the tube is in an area 
where there are transformers or solenoids nearby. It takes 
only a very small movement (due to stray magnetic fields) 
to wobble 2 0.001 in. beam to a 0.0015 in. beam, a change 
in resolution of 20%. 

Some high resolution tubes today require a centering 
magnet or coil, Tubes which employ an aperture in the G3 
barrel (see Figure 2) to achieve small spot size require a 
centering device to center the beam in the aperture, The 
centering device also centers the beam on the phosphor 
screen prior to alignment. Generally, it is desirable to avoid 
the use of a centering device since the magnetic field can 
introduce astigmatism on the bear. Electromagnetic center- 
ing coils are available which are reported to have a lesser 
effect on the beam uniformity. 

The intrinsic, unfocused, undeflected, spot lamding posi- 
tion on a typical 5 im, 40° tube is within a 5 mm radius 
fram ithe mechanical center of the sereen. The reason for 
the variatian in époat landing position is thal, as pointed out 
befone, the electrical center and mechanical center of the 
tube do not necessarily coincide, 

Most manufacturers will supply tubes with closer spot 
landing specifications for a premium. Wa centering magnetic 
or ool must be used, some manulacturers require the 
magnet to be used over the gun, and some do not, There 
does not seem to be a hard and fast rule in this respect and 
the best advice is to do that which gets the required 


result. 
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Equipment far Fiber Opie Tubes 


A special nofe is in order regarding fiber optic tubes, 
Each interstitial space between fibers on fiber optic plates 
8a potential weak point electrically speaking. That is, if a 
large voltage potential is placed across the plate as would 
be the case on a cathode ray tube, there may be an are 
through the faceplate which will destroy the tuber, 

Because of this, fiber optic tubes should be rum grounded 
anode, In many cases, grounded anode operation is con- 
VEnient anyway, since it allows one to put his hands 
around the face of the tube without danger of shock; it 
reduces dust collection and facilitates coupling to the aux 
iliary plates on dual deflection tube types. 

Video can be fed to the electron gun at the high nega- 
tive potential through an rf coupling, a light diode coupler, 
ofa coupling capacitor; the latter being the least desirable 
approach became of energy storage and peor de response, 


Stability 

If careful attention is devoted ta mounting configuration 
and power supply stability, the only remaining stability 
problem is a possible drift in amount of beam current 
cased by heating and subsequent shifting of the gun ele- 
ments. If the system requires a steady light output and does 
net employ automatic brightness control, ™ it may be well 
to discuss drift with the prospective tube supplier. 


Packaging 
A trend in high resolution cathode ray tube applications 
today is toward the integrated twbhe package where the 
cathode ray tube, deflection yoke and focus cod are pre- 
aligned with the tube and potted inside a magnetic shield. 
Some tubes are available with an intrinsic mounting ring 
on the face which is drilled and taped so the tube may be 
bolted into the optical system. The surfaces on the mounting 
fing are machined in such a way that when the the is 
belted in place, perpendicularity and concentricity of the 
faceplate to the center line of the optical system is assumed, 
The potted package is particularly popular in military 
systems, Other techniques are incorporated which prevent 
gun movement while undergoing shock and vibration. 
The author acknowledges the help and encouragement 
of Dr. joseph |. Stafford in preparing this paper, 
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INTRODUCTION 
Cathode ray tebes are used widely in many of 
today's information display systems. interfacing 
the system to the observer, they mot only por. 
tray a considerable amount of information, bit 
also the quality of the system. It is imperative 
ef course that the tube selected be designed for 
the wltimate in function for the type of system. 


The designer must consider many factors in 
sHleciing the optimum tube for his application. 
Mo fonger is he fimited ta a few “olf-the-sielP 
items. He has to consider such factors as size 
of display, deflection, and focusing method, 
sensitivity, resolution, brightness, power require 
menis, phosphor responses and receptors. Many 
af these may be in opposition to ane ances 
aod the optimized tube is often “a compromise 
of many compromises”; of “a cathode ray tbe 
can be peaked to near perfection of any of its 
specific capabilites providing the designer can 
accept the necessary trade-offs”, 


To assist the designer, this paper discusses the 
various parameters which must be considered 
to avive at the composite cathode ray tube for 
a given information display system. Due to the 
interrelationship of the parameters, the optimum 
Pestiean the deaigrer nut take lies within the 
boundaries presented in Figure 1. 


FACE SIZE AND TUBE LENGTH 


One of the first parameters to consider in selecting a 
cathode ray tube for an information display syatem is the 
minimum screen area on which the information can be 
displayed. Available screen size however, is, in part, de- 
termined by the type of deflection method considered for 
the system; electrostatic or magnetic. 

The primary factor for determining the deflection method 
wed is the writing rate which the beam must experi- 
ence during display periods. For rapid random acoess dis- 
play, electrostatic deflection is normally used; Le, writing, 
rates in the order of a million inches per second are quite 
common, ff the display can be written in a raster format, 
magnetic deflection can be utilized, 

Historically, electrostatic tubes have generally been those 
that were originally designed for use in oscilloscopes. The 
majority of these were limited to round face types with 
diameters fram 1 to & inches. In later years, several 
Mecweastatic tubes were designed with 10, 12, 16, and 19 
inch diameter bulbs. In contrast, ihe magnetic defbection 
tubes have historically been those bulbs which have been 
designed for the TY entertainment field. Many of the dis- 
play syiteme in operation today use bulbs identical ta 
those used by the TV industry, and in part, a good 1 Na 
of the decision on which tube and which size to use nests 
sobely on the availability of bulbs which were originally 
wed for TV. It is true that many new bulbs have been 
designed and built in the amall sizes, but for the large, 
magnetic deflection tube, the display system engineer 
faust pick those bulbs which were previously used for TV. 
The alternate of designing a new bulb is generally con- 
sided economically unfeasible. 


h 


Considerations in 


specifying display 
system CRT 
design objectives 


In general, the large size electrostatic tubes are round 
face types and the magnetic tubes are rectangular. Tube 
length also has to be considered with the aspect of display 
size wersus deflection method, Magnetic deflection tube 
types cam have much wider deflection angles than eclectro- 
static types and can therefore be made shorter. The relative 
cost of magnetic versus electrostatic deflection circuitry 
may also be a factor. 

Anoiher factor to consider is availability. For example, 
some types designed for TV are becoming obsolete, The 
magnetic and electrostatic deflection tubes that are cur- 
rently available with bulb diameters of & inches or greater 
are listed in Tables 1 and 2. 


Resolution 
Deflection Method 
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Brightness 
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FIGURE 1: Interelationship of CRT parameters. 


TABLE 1: Available bulb sizes. 
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TABLE 7: Available bulb sizes. 


MAGHETIC GEFLECTDOM: 
8" Rect. 90° Deflection 
f° Rect 110° Beflection 
11" Reet. 110° Deflection 
14" Beet. 90" Dellection 


16" Round 8)" Dellection 
16" Rect, 114" Deflection 
17" Rect, 70° Deflection 
i?” Rect, 30° Deflection 
17" Reet, 114" Deflection 


DEFLECTION SENSITIVITY 
To properly consider deflection sensitivity with re- 
spect to tube design, it is essential to examine the formula 
for deflection in both electrostatic and magnetic fhelds, 
Correlating with Figure 2, the formulaes are: 
Electredtatie Deflection 
_ Lb vd 
‘hae 2 a Vo 
yd = deflection from center 
L = the throw distance from deflection 
b 
vi 
a 


Where: 


plate to screen 
deflection plate length 
deflecting potential 

= deflection plate spacing 
Yo= beam potential 


Mannetic Deflection 
yd = K 


= 
it ti 


v Vo 


FIGURE 2: Electrostatic deflection. 
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Where: yd = deflection distance from center 
K = constant 
L = throw disuace from yoke to phosphor 
b&b = length of deflecting field 
B = magnetic flux in glass 


Vo = operating vollage of the beam 

The formula for deflection in an electrostatic field re- 
weals that if the tube i¢ designed solely for sensitivity, length 
of both the tube (L) and its plates (b) must be long; spac- 
ing between the plates (a) small, and operating voltage 
(Vo) low. As ibe spacing between dhe plates (a) is necuced 
however, the usable scan ig abo reduced due to inter 
ception of the clectron beam by the deflection plate. The 
designer must also consider that low beam potential (Vo) 
well result in reduced brightness and resolution, To con- 
clude, in order to achieve high senutivity employing élec- 
trestatic deflection, the tube selected would normally be 
a long, small diameter, low anode voltage type. 

As shown im the applicable formula, deflection in a 
magnetic field i inversely proportional to the square root 
of the operating voltage (Vo) instead of directly propor- 
tonal in an electrostatic field. If the designer decides to 
increase Vo for better brightness and higher resolution, 
deflection sensitivity 6 oof course reduced, 


In general, magnetic deflection tubes can operate at 
higher Vo and provide better -brightness and resolution. 
However, of late, several electrostatic deflection tube de- 
signs awe incorporated thigh voltages in the order of 
E.. = 10 ky and Es = 18 kv and are approaching the reselu- 
ton capabilities of the large dcreen magnetic deflection 
iyprs. 

Vf alphanumeric information is the prominent display 
feature of a systern it is possible to have both electrostatic 
and magnetic deflection in one tube. This is done by plac- 
ing two sets of deflection plates on top of the standard 
magnetic deflection gun. The electrostatic deflection per- 
mits the high speed character writing while the standard 
magnetic yoke postions the character, Character writing 
could ale be accomplished using a separate low inductance 
writing yoke. In this case however, the tube is | 
approximately 1%2 inches to allow room for the weiling 
yoke behind the primary posithoning yoke. 

A further hybriding of deflection and focusing can be 
accomplished by mounting the electrostatic deflection plates 
within the focusing element of a bipotential focusing gun. 
This arrangement provides higher resolution and allows the 
deflection plates to operate at the focusing voltage value. 
Since the Vo value for this type of deflection system is the 
focus voltage which may be 20% of the anode volt 
considerable improyement in deflection sensitivity for 
electrostatic deflection plates can be achieved. The limita- 
tion of this design is the scan produced by the deflection 
plates which must be rather limited in order to retain 
sharp focus of the full character. The advantages of a 
hybrid tube of this sort are beter deflection sensitivity 
and improved resolution, Character height however, will 
be limited to approximately Ya inch on the face of the tube, 


DEFLECTION DEFOCUSING 

As a focused beam is deflected, cither chectrostatically 
or magnetically, the electron is acted upon as described in 
the formulaes presented in the discussion of deflection 
sensitivity. However, due to monunifonmm fields at the 
entrance and exit of ihe deflection system, the electron 
beam experiences a premature crossover before arrival 
at the screen. 

An electron beam has a finite width as it passes through 
the deflection plates. As shown in Figure 3, one plate is 
positive with respect to the other. Therefore, electrons, in 


aT 


the border of the beam see different voltage gradient 
depending on its position across the beam. An electron 
at “a” is at a lower field than “b” and will therefore 
experience a greater deflection. This difference in deflec- 
tion causes the beam to focus before it reaches the 
phosphor, 

This premature crossover of the focused electron beam 
appears fo be caused by too strong a focus lens. To 
counteract this, the focusing field must be weakened. For 
magnetic focus, the focus coil current would have to be 
reduced. In the electrostatic focus lens, the voltage gradient 
of the lens would have to be lowered, This is accomplished 
by increasing focus voltage; Le, the difference between the 
anode and focus voltage is dicreased. 

All large screen deflection display tubes require dynamic 
correction of both focus and astigmatism eta io 
produce their full capability of resolution. In magnetic 
focus and deflection tube types, deflection defecusing or 
spot growth ratios are minimized by maintaining low de- 
flection angles. 
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FIGURE 3: Deflection defocusing. 


BRIGHTNESS 

Screen brightness is basically determined by the power 
of the beam striking the phosphor, Better resulis are 
obtained from a low current, high voltage beam than from 
a high current, low voltage beam as the space charge 
effects in a high current beam tend to cause intolerable 
beam dispersiog, 

In general, brightness can be equated to beam potential 
Va), With magnetic deflection, the only factor to comsicher 
is that increased Vo requires greater deflection power, The 
desired higher Vo in electrostatic deflected tubes has led 
to the development of the post deflection accelerator. 
In this case, voltage on the phosphor (E,s) is maintained at 
a high level while the gun and deflection plate systems 
are maintained at a low voltage E,,. The compromise taken 
here is that the deflection plates can function in the low 
voltage field for maximum sensitivity, while the Phosphor 
is maintained at a high voltage field for brightness, A one- 
Step post deflection accelerator of this type is limited to 
a practical ratio value of 2:1. Instead of making the transi- 
tion from the gun voltage to screen voltage in one discrete 
slep, it is possible to lengthen this area out and put sev. 
eral discrete steps of slowly increasing voltages or a 
multiple band post accelerator, Such a tube can have a 
ratio of E., to E,, value of approximately 4:1. A further 
peaking of this design is in the spiral accelerator tube type 
which has approached values as high as @:1 (Figures 4, 5, 
and 6. 
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FOGURE 5: Single step post deflection beam path. 
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FIGURE 6: Spieal acoelerstor beam path, 


PATTERN DISTORTION 

Pattern distortion is an inherent characteristic of any 
electrostatic deflected cathode ray tube. Every electron 
lens that a beam has to pass through will contribute to 
distortion. This is ako true of the E/E. lens used in any 
form of post deflection accelerator even though the lens 
permits greater sensitivities and higher screen brightness. 

It is shown in Figure 5 of the standard post deflection 
accelerator, that the addition of the E,,/E,, lens has caused 
the spot to move from point 2 to point b (4y). As the 
amount of deflection (yd) increases so will 4y which means 
that if a square raster is to be displayed on the tube face, 
a greater value of 4y will be experienced in the comers 
of the square than on its axis, 

To specify the maximum patiern distortion allowed, an 
inscribed square test is made, Two inscribed squares are 
used, The space between them delineates the maximum 
curving which the beam trace can exhibit. For any given 
pattern distartion level, higher ratio values of E,,/E,, can 
be obtained by nveans of the spiral post deflection accelera- 
tion design. 
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RESOLUTION 

Resolution is that characteristic which defines the number 
of individual bits of information that can be displayed in 
a unit length on the tube face. Major contributing factors 
to netolutton are the relatbonship ef the image and object 
distances of the focus lens, anode vollage and gun design. 

One of the easiest ways to visualize the effects of resolu- 
ton is to consider the physical optics formulacs: 
1 1 
Mat ap ate 
f p 4g 


q 
M4 == 


Whee: f oo focal length 
p object distance 
q image distance 
hl magnification 

Figure 7 shows two tubes of equal length with one 
having @ greater deflection angle, We would expect tube 1 
to have the higher resolution and, due to the increased 
deflection angle, to have greater deflection focusing. In 
the case of magnetic focusing, it is possible to see that 
the magnetic focus coil is mot an integral part of the 
@ectron gun and therefore, by placing the gun in a neck 
comuderably further back fram the face of the tube, the 
characteristics of magnification can be peaked for low 
magnification. By keeping the anode voltage above 10 kv 
and the ratio of F to produce small magnification, resolu- 
tions of better than 1 mil can be achiewed, 

With electrostatic focusing, the focusing bens is an im- 
tegral part of the electron gun and is mounted therefore 
on the same structure as ihe electron source. Since the 
clectron gun contains both the electron source and the 
focusing field, there is a practical limitation in its length. 
In addition, the electrostatic lens is smaller, and the beam 
must be smaller to avoid spot growth due to abberations. 
Consequently, the electrostatic focus twbes, whether they 
have magnetic of electrostatic deflection, have less resolu- 
tion capability than the magnetic focus types. Except for 
laboratory curiosities, almest all electrostatic deflection 
twbes incorporate electrostatic focus. It can be concluded 
that electrostatic deflection and electrostatic focus tubes 
cannot compete in resolution to the magnetic deflection, 
magnetic focus types. Referring to the formula for electro- 
static deflection, if the term “L" (throw distance from the 
deflection plate to the sereen) is to be bong then the 
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FIGURE 7: Relationship of image-object dimances, 
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image distance automatically becomes very lomg, thus driv- 
ing the magnification to rather high limits. Therefore, it 
is a limitation that high sensitivity tubes cannot be high 
resolution tubes also, 

FOCUSING MEANS 

Electron guns incorporating electrostatic focus break 
down into two discrete design types. The first type is often 
referred to as the unipotential electron gun at which 
the focus electrode generally operates near ground poten- 
tial, The advantage of this type is the possible compact 
electron gun for small display types and the ease in finding 
available bow voltage sources within the circuitry, The 
mechanical measurement of the tube, howewer, would show 
a rather high magnification figure. Therefore, the nesobution 
of this type is generally limited, 

The second type of electrostatic focus gun is referred 
to as the bipotential focus. The focus voltage of this type 
generally runs at approsimately 20% of the anede voltage. 
It usually draws a percentage of the cathode current, but 
due to the increase in the diameter of the lens itsell, it 
generally performs better than the unipotential focus and 
is usually weed for higher resolution applications, MP wor 
eaamine the three types of focusing: magnetic, bipotential 
electrasiatic, and unipotential electrostatic, we find that, 
for resolution purposes, magnetic focus is preferred, From 
the standpoint of spot growth with defhection, however, 
the magnetic focus gun is least preferred. Examination of 
a lange screen, magnetic deflected, magnetically focus tube 
would show good resolution at ihe center, but rather poor 
center to edge distribution of resolution. On the other 
hand, a unipotential electrostatic focus, while mot as 
sharp at the center, would appear to be more uniform in 
focus across the full width of the tube. 

In the high resolution ana, a considerable amount of 
interest of late has been placed in the biporential elec- 
trostatic focus tube. Primarily, this is because a magnetic 
focus tube, while inherently having better resolution re- 
quires a complex setup and adjustment of the electrical 
axis of the focusing coil with respect to the electron beam. 
In the bipotential electrostatic focus tube, the focusing 
@lectrode is built into the tube and does mot have to be 
aligned by the system engineer. However, a separate high 
voliage power supply is required for the focusing elec e, 
The power supply must hawe the capability of supplying 
sufficrent current for the operation of the gun and be 
well regulated. Since the electron optics of the bipatential 
focus are an integral part of the electron gun, the electron 
guns are generally longer than the unipotential. The over- 
all tube length fer this type af device, however, is gen- 
erally ess than the magnetoc focus tube. 

POWER CONSIDERATIONS 

A further compromise that must be considered in the 
case of the magnetic deflection types is neck diameter 
venus power and neck diameter versus resolution, 

The values presented in the following table are fer 
hypalhetical magnetic deflection unipotential electrostatic 
focus cathode ray tubes of 80" deflection. 


eck Gon Paris Relative Relative Delhectioa 
1-716" aa l 
11a" Be ? 


The values given in the table show that, as neck diameter 
decreases, the physical space left for the electron gun also 
decreases, and the relative resolution decreases to ap- 
proximately 659%. This is because, as ihe electron gun paris 
diminish in size, the smaller diameter fields are prone to 
higher spherical abberation and the percentage tolerance 


a 


of alignment becomes more critical. But, going to the 
smaller diameter neck will provide a useful gain in rela- 
tive dellectian power, 

With regard to filament power for the electron gun, 
several variations in heater power combinations are avail- 
able: 6,3 volts at 600 millamperes (a standard heater for 
some time}, 63 volts at 300 milliamperes and 12.6 volts 
at 150 milliamperes. The biggest gain for portable equip- 
ment is achieved with a recently developed Jow heater 
power assembly operating at 1.5 volts, 140 milliamperes 
maximum. With this new heater, when compared with the 
6.3 volts, 600 milliamperes heater, a gain in heater power 
of approximately 16 is achieved. It will also provide the 
same life, emission and reliability obtained from the stand- 
and heater sizes, 

PHOSPHOR SELECTION 

The display tube phosphor must be selected an the 
basis of the receptors: the eye, film, or photo pickup device. 

The human eye has a peak sensitivity near 55004 with 
good response down to blue (45004) and up to red 
(6500.4). Human factors may dictate selection on the basis 
of color alone or on historical response to TV (Pa). I 
maximum brightness, in adverse conditions such as aircraft 
cockpil display, is uppenmnest, phosphar types P20 or PIT 
have proved useful. 

Long persistence displays without going to storage 
tubes, continues to be limited to amber filtered P7 when 
viewed in normal ambient, However, to the eye, P12 or 
P19 wall “hold” information longer if operated in dark- 
ness, High density displays which operate at low frame 
rates (15 frames per second) can make use of P12. Phosphor 
types Pi2, PT, P21, and P26 are all in the fluoride family 
and suffer from low efficiency and ease of phosphor burn- 
ing. For medium frame rates, 30 frames per second, P2B 
has been useful. The published persistence figures of P28 
have not been verified. P1, P2 in all its varieties and P4, 
P20 and P31 are all usable for general purpose displays. 

For film recording, the selection of the phosphor is 
based on film color sensitivity and display speed. The 
Phosphor decay must not fag the film. The phosphors used 
most often are variations of PI which can be controlled 
to some degree in persistence fram 10 to 200 psec. to 10% 
of initial brightness. A vast number of films are available 
and considerable improvements have been achieved for 
high efficiency, high resolution (minimum diffusion in the 
Phosphor) and low noise. P11 is a megged phosphor, slow 
to burn, has a minimum of aging characteristics and well 
matched to a wide vanety of filrn, 

For photomultiplier pickup application, P16 has been 
widely used, It praks at 30004 and decays to 10% of 
initial brightness in approximately Olusec, It does burn 
readily, however, and has a marked aging characteristic. 
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FIGURE 12: Large-sereen CRT. 
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The curves usually shown for phosphor persistence are 
generally obtained from the EMA suggested technique of 
measurement on a pulsed spot. For visual application, this 
must be kept in mind since two widely differing sensors 
ane involved. 

While only a relatively few phosphors are listed, com- 
tinuous effort is being made to produce more adequate 
types. Investigation continues for long persistence, mopped, 
efficient phosphor, and UV and infrared producing mia- 
terials are also receiving much attention. 

CONCLLSION 

In this article, the designer is acquainted with the various 
factors that must be considered in cathode ray tube de- 
aign. Each has been discussed nat only independently, but 
in the intermmelationgship to other parameters which influence 
optimum tube design. Figures & through 12 are examples of 
typical designs presenting both desired “peaked” and 
necestary “compromised” parameters. 

ln selecting an optimum cathode ray tube for a dis- 
play system, the designer must have: (1) am ideal tube in 
mind; (2) a knowledge of the features of the ideal tube that 
are most essential and those that can be compromised 
without significantly affecting system performance; and (3) 
a knowledge of how perfommance will be affected by 
changes in various tube parameters. 


TYPICAL OPERATING CONDITIONS 
Anode Wollage ciccccccssceecsecescreeereoees OO Volts de 


Grid Wis, 2 WoWlage 2... ccccec seus esas enanenen 2000 Wodis: aie 
Line WHOGA ccc vicccuntecatpoavbiauteuaeeaeces 0.001 bneh 
PEAKED; 


1. Very bong seck to fannel length; revolution of Qn* 
COMPROMISOD: 

L Long tebe lempih : 

2% High deflection angle 

3. Corected center io edge defocusing about 1:1,.5 


THPICAL OPERATING CONDITIONS. 
Anode Vollage® cocccccccescescersareeesereeces SOOO Vadis de 


Grid Mo. 2 WoMage .ecccseeceectecerseeecensas)«©6| OD Wolts de 
Ling Width .-...c.6seeea05 badeesseessersaseea = =©GCUE@ finch 
PEAKED: 


1, High deflection linearity and minimum pin cushion 
2% Minimum defocusing. Corrected comer ta edge detocuiing 
better than W212. 
COMPROMISES: 
1. Deflection angle reduced to Mh degrees 
2 Resolution down io 0.007" 
3, Very long bength 


TYPICAL OPERATING CONDITIONS. 
Anode Mo. 2 Voltage ...cccreueseersaees 7000 Vals de 
Beflection Factors 


Dedlection Plates Ws? ...0..0ccscccca0.. G8 bo SF Volts dofinch 
Dredlection Plates 3-8 2.0... cece ccc 23 to 38 Volt dolinch 
ine: WM sci vesccei date verssicawaeens 65 min Maw. 
PEAKED; 


1. Very Qomnpact Indicator 

2% Minimum length 

3. Migh vertical sensitivity less than 46 Viin. fby contrast, hori- 
foetal ¢can of 234" meeare horizontal sensitivity must go down 
bo 92 Vin.) 

4. Low heater power — for portable "scope 

COMPROMISED: 

1 Onbhy 1%" of vertical scan 

2. igh aspect mtio of face and extreme short length make it 
ieipractical to employ spiral accelerator 


TYPICAL OPERATING CONDITIONS 
Anode Mo, J Voltage criscrrsersscrase: 2000 Volts 
Anode Mo. 2 Wolbape ...ccusaeneersaeee 1000 Wolts 
Anode No. 1 Woldtage for Pot wo.c.ee Oto WO Volts 
(eefhection Factors 


Deflecting Plates Ts? ....... toceeoaeaas 2 to 3 Vole doinch 
Deflection Plates B-4 ...2..-...2c4e0005 4 oto 2 Vole doinch 
Ling Width “A* af Ibo = 10 pa ..-...--. 5 rem ela, 
PEAKED: 


1. Low heater power wees 1.5 W140 ma heaterfeathode 
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2. High sensitivity — 310 Viim both aes 
Solral Acceleration —= FAI = 100 ¥ for maa. sensitivety amd 
EAI = 3000 V for max. light output 

3, Shot bengeh far hand carried “soape 

OO MPROAAERES : 

T,  Adidbed oos8 for low healer power 

2% Only 2° of useful scan 

4.) Une width only 45. mm 


TYPICAL OPERATIAG OOD TIONS: : 
Anode Mo, 3 (Pout Accelerator) Voltage. - 15,000 Wolis ale 
Anode Ho 2 Voltage . ai ai iep ia PAO Wola de 
Grid No. 2 Wallame ...0..cneacnsannaues 500 Wolts de 
Anode Ho. 1 Voltage for Focus ...... 4800 bo Ea) Volts de 
Deflection Factors 


Defecting Plabes Is? .......-...-.... 30 Bo M0 Volt doltach 
Deflecting Plates Bt ...2-..--.. eee 7 so 140 Vel detach 
Trace Width 
Lee See eee ner merece rt (025 Inch 
Cae E ct eeanpe cps beh see hke eee (1.040 Inch 
Focus Goerectbon .2cccccccascaaecuacsae Oto WOO Volts Mam 
Aatigenatiom Correction ...........-..-+ QDte 350 Vole Ma 
PEAK BID: 


1, Lange soheen area. 
Fast random athens, computer mado — BO seec. at 


i. 

+ High brightness of character at this writing rate 

4. High resolution —= trace width above is full siroke width of 
individual character 

5. Minimum deflection detocusing 

COMPROMMBED: 

7. Geeep cabinet length 

2 10 RY required for brightness, DAS:BA? ratio maintained low 
for deflection defocusing, therefore GA2 is high. Poor deflec- 
tien sensitivity. 

% Requires full program comectton of focus and astigreaaticn. 
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ABSTRACT 


This paper deceribes the displayfcontoal systern 
af the Mission Control Center at Houston and 
discusses the key technical decisions that had to 
be made in the selection, design, fabrication, and 
integration of the many diverse display subsys= 
tems required for support of Peslble, complex 
missions and required to meet stringent schedule 
requirements. 
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INTRODUCTION 

The Missbon Control Center— Houston (MCC-H) is a 
large, powerful, and flexible command and control facility 
which directs Gemini and Apollo manned space flights. 
lis capacity is demonstrated by the fact that MOC-H con- 
faing 140 command consoles, most of which have two 
real-time high resolution CRT displays. These are supple- 
mented by 350 larger CRT group displays, 7 large-screen 
Projection television Eidophor displays, 5 seven-projector 
large-screen Xenon projection plotting displays, 10 large 
VY plotboards, 16 multi-channel chart recorders, 20,000 
§2 


discrete events indicators, 6 television hard copy printers, 
and numerous digital readout displays of countdowns, 
tlapsed times, Greenwich Mean Time, and system status. 
The flexibility can be appreciated by the fact that the same 
display system serves all types of Gemini and Apolle rmis- 
sions. The most dramatic demonstration of flexibility oe- 
cured in December, 1965. Gn only a few days’ notice, 
the system was adapted to permit simultaneous control 
of the GT-? mission and the GOT-6 mission for space 
rendezvous, in addition to performing a full-scale Apollo 
mission simulation. 

The physical size and arrangement of MOC-H is illus- 
trated by the scale model shown in Figures 1, 2, and 3, The 
top of the model has been removed in Figure 1 to show 
the third floor of the control center, The large central room 
is the Gemini Control Center. It is surrounded by the 
Recovery Control Reom, the Flight Dynamics Staff Support 
Room, the Vehicle Systeme Siaff Support Room, the Bio- 
medical Staff Support Room, the Operations and Procedures 
Staff Support Room, the Network Siaff Support Room, 
equipmant rooms, sevice areas, weather room, and a 
Simulation, Checkout, and Training Control Room. The 
size may be appreciated by mating that the combined width 
of the group displays at the front of the Gemini Control 
Reom it G0 feet, or 184 meters, Figure 2 shows the second 
floor of MOC-H. It is nearly identical to the third floor, 
except that the main contral moom contrals Apollo mis- 
shons; and the Recovery Control Room, network room, and 
weather room are not duplicated. Figure 3 shows the first 
floor containing the communications terminals, intercom= 
munications central, data recording, real-time computers, 
and COMmMUnICOtOnS Processing compubers. 


KEY DESIGN DECISIONS 
There were five key design decisions made by Philoo 
and MASA which permitted this system to have greal 
power and fexibility: 


First Key Decision 
it was decided that the consoles should be truly modu- 


lar. That is, any size panel which is a multiple of 144" 
high by 434" wide can be mounted in any position on 
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Manned Space Mission Control Center 


FIGURE 7- Miskon Contien! Genter— Houston, Gemini Control. 


FIGURE 2: Minion Conieol Center Houston, communications and 
Oey, 
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Misshon Combrol Genter — Houston, Apollo Candeol, 


Typical modular conwole. 
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FIGURE S$: Detail of typical comeobe arrangement 


the surface of the console (even over the boundary be- 
tween bays). Each module connects to a flat ribbon cable 
long enough to reach any position on the front of the con- 
sole. This permits complete console rearrangement in a 
matter of minutes to accommedate left-handed operators, 
new module types, or replacement of defective modules, 
It allows “slicing a new coméole ehell” around the module 
in a single morning when a console is changed from a 
bay, one-man console to a 4-bay, two-man consobe. It 
allows the operators and human engineers to rearrange 
controls and displays to optimize locations at essentially 
no oost. A fapieal rewult was that most operators selected 
a 3-bay, two-CRT console with the CRT's directly straddling 
what would mormally ber bay boundaries, 


FIGURE 6; Gemini Central consoles, 


Figure 4 shows the conligure of a typical console. The 
drawer module is easily mounted at either left or night for 
operator convenience. Some drawer modules are on rollers 
to allow neference documents to be rapidly switched along 
with programmed console function changes and change of 
console operator, Figure 5 shows an actual consele in 
position with two controllers, The variation in module sizes 
and locations can be seen, Modules can be any height which 
is an integral multiple of 1.75 inches (4.44 om). Modules 
can be any width which is an integral multiple of 4.75 
inches (12.06 cm). The variety of arrangenvents and modules 
can be seen from the photegaph of the Gemini Control 
Room, Figure 6. This figure shows cathode ray tube dis- 
plays, status lights, keyboards, control switches, and quieted 
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FIGURE 7: Video Engineer Cangale. 
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FROUEE @: Vebicle syvtems staff support room. 


printers mounted in modular consohes together with match- 
ing prtwmatic tube terminals. Use of a number of small 
modules is illustrated by Figure 7, the Video Engineers 
Comole, Incorporation of multichannel chart niconders ie 
shown in Figure 6, typical Vehicle Systems Staff Support 
Room consoles. Operation with a large communications 
status board is shown in Figure 9. Incorporation of control 
sticks, known in the U.S.A. as “joy sticks”, to control pan- 
tilt and zoom of TY cameras monitoring X-¥ plot-boards is 
shown in Figure 10, Flight Dynamics Staff Support Room 
Consoles, 


Second Key Decizian 

It was decided that it should be easy to see over the 
consoles and that they be cool, silent, and a3 empty of 
equipment as possible. By using cool chassis design of 
all modules, no blowers or fans are required in consoles. 
Electramechanical devices have been eliminated from most 
comoles, Complex equipment is mounted in special equip- 
ment rooms and directly attended by trained maintenance 
and operation personnel, Thus, console users are rarely 
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FIGURE % Communications status board aed comscte, 
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distracted from their tasks by repair of a display hardware 
problem. Typical electronic cabinets containing system 
electronics which tie the system together are shown in 
Figure 11. The particular cabinets shown contain a por- 
tion of the electronics to allow independent operation of 
over 20,000 status lights by the computers, 


Third Key Decisinn 

Computer-generated television was chosen as the main 
source of display data. The benelicial effects of this deci- 
sion are great. Actually, no one really appreciated just how 
valuable the benedits would be at the time the decision 
was made, In summary, the benefits are these: 


1. The consoles are an order of magnitude cheaper and 
simpler than analeg CRT consoles. A new console can 
be created merely by putting two television monitors 
in a sheet metal shell, together with a general-purpose 
control keyboard. 


FOGGLPRE 10: Flight Dyramics Stall Sappeort Room, 


2. The display distribution became extremely simple and 
inexpensive, Digital television display generators are 
sclected on an “as available” basis by the computer. 
The computer also selects the proper crosspoint of a 
large video switch matrix ta whieh all TY sources 
and all TV displays are conmected. Thus, failure of 
any TV generator, moniter, or crosspoint has omby a 
momentary effect until a spare unit is switched in. 
The entire display connection to a TV monitor can 


FIGURE W: Digital display driver cabinets. 
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be a single, small 7§-ohm coaxial line. This flexible, 
quarter-inch-diameter line can be 1,000 fret long. 
It can mix with ober cables in any manner without 
producing crosstalk problerns. 

4. Since TV monitors are 30 inexpensive, displays can be 
duplicated and continuously monitored for quality in 
special maintenance areas. This allows most display 
hardware malfunctions to be anticipated, They can 
then be corrected without console users even know 
ing ihata potential problem existed. 

4. Since the console and group displays can alo directly 
use inputs from TY cameras and flying spot scanners, 
a number of powerful, yet inexpenive, display inputs 
became possible. Those implemented included zoom- 
lens TY cameras viewing: books, slides, papers, chart 
recorders, countdown clocks, plotting displays, and 
other console users. [t should be of interest to note 
that TV cameras allow dinect display on console CRTs 
of all manual backup displays. 

§. The choice of television CRT’s allows providing each 
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FIGURE 12: Precision television moniter checkout. 


«ALPHA NUMERIC 


FIGURE 13: Type of computer-generatbed Ti displays. 


controler with a low-oost video polarity control 
switch to allaw viewing black-on-white for high data 
content displays or white-on-black for low data con- 
tent displays. The presence of a large number of 
white symbols on a black background dazzles and 
confises most controllers. By choosing black on white, 
much more data can be simultaneously viewed. Con- 
versely, if only a few symbols and vectors are dis- 
played simultaneously, white on black is often pre- 
ferred. 
Figure 12 shows the precision 45 line television monitors 
with polarity reversal switches undergoing initial checkout 
in the MOC-H television maintenance area, 


Fourth Key Deciien 
The displays ane all designed sa that the computer does 
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FOGUEE T4: Three types of group display im use. 
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not have to generate display background data such as 
Situation display maps, coordinate axes for graphs, columns 
and headings for tables, and scales for synthetic meter dis- 
plays. Symbel and vector generation is implemented outside 
the computer. This, the computer has only to handle con- 
ciely-coded real-time dynamic data and single code words 
for background selection. The dynamic computer-gercrated 
data are automatically registered to the selected pre-stored 
background data by all displays. These inclide both tele- 
vision displays and analog plotting displays. 
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Figure 13 illustrates some typical types of display formats 
used. By these techniques, the display system relieves the 
computer of from 50% to 30%. of the burden of display 
generation. Multiple meter displays can be seen on one 
Projection television group display at the left in Figure 14. 
The colored projection plotting group displays are chown 
al the center and right undergoing functional teste, As can 
be noted from this figure, careful design of throw distances, 
Scnmen pidtiticns, audience configuration, projector bright- 
hess, and screen material eliminates the “hot spots’ often 
soon in near projection displays, Wet, the contrast is ewcel- 
lent even with 30 foot candles of ambient light on all 
consoles, 
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FIGURE 1: Making a change. 
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FIGURE 20; Gemini Central comeoles iin wer 
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It was decided that all digital data cables among sytem 
equipment cabinets and consoles should be identical and 
contain no “VY branches. The five or six cables from each 
mapor item of equipment are brought to a wide, shallow 
central termination cabinet and terminated. All interconnec- 
tions were made here using separate cross-connect wires 
terminated in taper pins. Very extensive system reconiigura- 
tions have been made in only a few hours or days merely 
by moving these easily accessible cross-connects. A big 
lime advantage was realized because the entire cable plant 
was installed and terminated before the various equipment 
designs wee final. When each piece of separately built 
hardware arrived at MCC-H, the set of standard cables wiih 
standard connectors was ingialled and waiting. A rapid 
matching of the final wire lists accompanying each “checked 
out equipment provided the cross-connect list. As a result 
of this, plus good specifications, most interfaces exchanged 
data successfully the flest day after installation. Subsequent 
system meconfigurations have similarly resulted in negligible 
cable problems, since cables never have to be reveorked, 

Figuee 15 shows a set of standard cables for one console 
awaiting the installation in late 1963 of that console in the 
Gemini Control Room. Figure 16 shows the other end of 
the cables terminated in multi-hole taper pin blocks. Figure 
T? shows the first group of cross commects (red wires) con- 
necting display and control interface equipment to the con- 
oles and to the computers, Figure 18 shows the inter- 
connection completed, In Figure 19, a console recontigura= 
tion fe made by changing cross-connections. In monmal 
operation, these cables are concealed by chosed doors. 


CONCLUSION 
These five key decisions by Phileo and NASA allowed 
sa 


this largest of all command and contra! centers to be in 
operation controlling a complex mission only 18 months 
after contract award. (Figure 20 shows consoles in use.) 
This control center will be able to be economically and 
rapidly necontigured to meet rapidly changing Gemini and 
Apollo contre! requirements for years to come, 
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Using a standard television monitor 
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SUMMARY 

The system described was not built for manuiac- 
turing papoted, but only as a study to demon. 
strate the feasibility of using various families of 
integrated circuits in a television-type display sys- 
tem, and to pain seme insight into the limitations 
of this tee of system. With the advent of large 
teale arrays this type of system would be even 
neil altractive for a low cost Meha-numeric ois- 
play. 


INTRODUCTION 

The standard television monitor or domestic set, when 
used as an alpha-numeric display medium, has many tech- 
nical and economic advantages over a cathode ray tube vec« 
tor generator and charactron type units. The continuing low 
oost and availability of industrial television monitors permits 
the installation and expansion of displays at low costs, The 
deflection circuitry is already built inte the monitor, requir: 
ing the display-system manufacturer to build only a digital 
system to produce the video and control signals needed. In 
addition to being inexpensive, this type of display system 
alsa requires a minimum of skilled maintenance. Trouble 
shooting in ihe cortral section is limited to “remove and 
replace” type maintenance, and at the receiver, to the ner- 
mal adjusiments of a home television set. 

The domestic television receiver has not been fully util 
ized as an alpha-numeric daplay medium because of the 
requirement of a high-speed memory for fonmat storage. 
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FPGUEE 1: Mock [Magram of Dinplay System 


Until recently, core memories of the necessary cycle time 
were quite expensive. Recently, however, memories of 1.5 
microsec cycle time and better have dropped to apprei- 
mately 10 cents a bit, and it is now possible to implenvent a 
wery versatile display system, using core memories having 
random updating of multiple channels displayed on televi- 
sion meniterd, (A block diagram of a typical system is chown 
in Figure 1.) 


Display Characterrslecd 

The displayed characters are in the form of a dot matrix, 
The actual matrix is decided upon by the display manufac: 
turer, the most usual being a 5 x7 fie, 3 dots horizontally 
by ? dots vertically), although 9x 9 and 9x 11 are ake used. 
Spacing between characters is usually of three dot dura- 
lion giving, for 32 characters, a display time per character 
of 1.56 microsecs. This would display 32 characters in ap- 
proximately 50 microsecs of the available 63.5 microsecs of 
the horizontal scan and would avoid distortion due to over- 
scanning of the moniter, The system clock rate for a 9 = 9 
or 9x 71, both with three dot spacing, would be 8 mHz, 
and fora 5 x 7 with three dot spacing, 3.1 mH. This is 
quite within the operating range of economical integrated 
circuitry, any of the families being suitable in the industrial 
package. The system clock has to be synchronized with the 
horizontal drive pulses of the television monitor, This is to 
ensure a “jitter” free display due to short term variations in 
the master oscillator, there being no need to incorporate a 
crystal controlled oscillatear, 

Most of the system does not have to operate at the clock 
frequency. This frequency only appears at the front end of 
the timing counters and at the output of the system. The 
remainder of the system works at a much dewer rate fe-g. 
character rate for memory address signals is approximately 
666K Hz). Two counters are required — one counting char- 
acter poslbon horizontally at 665K Hz and one counting wer- 
tical line position at 15.750 Hz. This latter counter is reset 
at the beginning of each frame by vertical drive from the 
television synchronization, 
ts] 


The method used to generate the video is as follows: “¥" 
signals, ie. vertical timing signals coresponding to the par- 
ticular display line, are pemerated. Far a 9 x 9 dot matrix 
these would be “¥." through “¥.'. These “Y" signals are 
“anded” with the code of the next character to be dis- 
played, These functions are placed into a parallel to serial 
10 bit shift register and, ai display time, clocked out al & 
mHz, On completion of the character line display period, 
the mext “SX dot decode, which in the display period has 
been read for menvory and decoded, i read into the reg- 
ister. The time available to read memory, decode and place 
into the register is approximately 1,56 microsec. A 15 mi- 
crosec cycle time memory has an access time in the order 
of B00 to 1000 nanoseconds, leaving 560 to 760 nandeec- 
ods for decoding and setting the shift register. These 
speeds are well within the capabilities of TTL and BTL 
The system fabricated by Fairchild Industrial Applications 
used DTHL throughout and no problems were encountered 
due to propagation delay, etc. 


Rounding of Characters 

if the display screen is larger than 19°, the actual dots 
forming the character can be seen and, although the char- 
acters are very readable, they may not be as acathetically 
pleasing as the user requires, It may then be necessary to 
“ound” of “smooch” the characters. This can be accom: 
plished by making use of the interlacing fields of the stand- 
ard television frame, at the cost of extra decoding circuitry. 
it now becomes necessary to detect and separate field “A" 
fram field “B" and delay ihe dots on “B° relative to “A” 
(Figure 2}. This is mot quite as difficult as it first appears. 
The “rounding” of characters could be offered as an option 
to a standard system, (Example Figure 3) One method of 
producing delayed dots is to use a two-phase clock to drive 
the output register and select the phase according to which 
field the television scan is in, This makes a 5 x 7 det matrix 
effectively 9x 14 and a much more pleauing character shape 
can be generated. (Characters on a 9 x 9 matrix are dem- 
onstrated im Figure 4), 


Register Output 

The output of the register only requires mixing with 
synchronization and blanking signals, all produced by a 
slandarnd belewishan eynchronization generaior, to feed cli- 
rectly to the video amplifiers of the television monitor, since 
the output of the register is already in the fonm of black and 
white video — either black on white background or white 


MGURE 2; A, Dee Shilted out of Register by Phau 1 clock 
A. Same dete delayed by using Phase 2 clock 
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on black background, depending upon from which side of 
the register the signal is taken. Grey scale can be added 
a3 an optional tealure. By gating the output through vanous 
gates whose oulputs ane divided dawn, color can be accom- 
medated in a similar fashion, If it is required to transmit the 
video over a greater distance than is possible with digital in- 
formation, or give the monitor the capability of displaying 
several channels using only one cable, it is only necessary 
to modulate the signal in the same manner as the output of 
a television camera, no camera being used in the process, 
as is the case with a normal cathode ray tube type display. 
The information can also be passed, over shielded cable, as 
direct video where an existing closed circuit system exists, 
Say, in an air-ferminal, 

Input of data to the system can be adapted to any rate 
within the confines of the memory cycle-time, Le, bype- 
writer, tape-neader, teletype or computer. This could be or- 
ganized on a priority interrupt basis where several inputs are 
required, The interrupt would show asa blink or flicker on 
the display, unless it was arranged to occur only during the 
blank periods, Readout of memory for hard copy, of trans. 
mission via, say, a teletype line, could be accomplished by 
blanking the screen during transmission and re-enabling on 
completion, thus indicating to the operator that transmission 
was complete, 


FIGURE 4: Qharachert on a9 5 9 matric 
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COMCLLSHOM 


The size of memory and number of generators is a funce 
tion of system and channel size. For 16 lines of 32 characters, 
a slandarnd 572 x 8 memory is sequired. The two extra bits 
could be used for parity check aneifor underline, flashing or 
cursor. Two channels, of course, would require a 1024 x 8 
bit mentery, although 16 lines of 9 © 9 matrix characters 
could not be displayed. The method of diuplaying two chan- 
nels simultaneously is shown in Figure 5. Channel A is 
interleaved with channel B, the spacing betveen display 
lines of a channel being the same as the character height — 
if the characters are 9 lines high, 9 lines are left between 
characters in the vertical direction, These 9 blank lines are 
werd to display the information on the alternate channel. 
Four channels can be accommodated by the use of a 1024 
x 16 bit memory — reading two channels in parallel and so 
An, up to maybe eight (1024 » 33) individual channels. Writ- 
ing inte the system now becomes more complex, as we have 
to be able to address a particular byte of memory. This 
could be accomplished by reading all 32 bits from memory, 
changing eight determined by the channel address and re- 
tuming them to memery — thus making the effective sys 
tem write time twice the memory cycle time, ie, 7 micro. 
SECS, 

It has been shown that using a television type display 
does not necessarily place any restrictions on the system's 
performance or capability. I is very attractive fram a design 
point of view, due to the use of integrated circuits, and also 
from manufacturing cost point of view, 
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ABSTRACT 


The Bunker-Rano Corporation's BR-90 (AN/FYQ- 
37) Visual Analysis Console was developed in 
canjunction with autematic niflonmatan handling 
aystems to provide rapid data display and opera: 
tor communications with high-speed digital com- 
puters. System operators can query a computer 
by simple keyloard operations fo sefectively 
obtin intonation; the information when re- 
inieved and tranamtted fo the console, is im- 
mediately digplayed in textual er graphic form, 
In additien, the system operator can create his 
own displays off-line fram the computer and 
subsequentiy up-date the computer information 
files or stare the data for Jater we. 


INTROOLACTION 


The BR-0 duplays information on a cathode ray tube 
screen; all the nectwiary controls for the manipulation of 
this information are included a4 part of the digplay’s control 
panel, The unit is complete as shown in figure 1; no addi- 
tional equipment is required for operation, 

In addition to the capabilities associated with canven- 
tonal displays, the console has two unique features: 

* photographic information stered on film slides iis 
projected onto the phosphor surface of the CRT 
screen for simullaneous presentation with the elec: 
tronically generated display. This is accomplished by 
optical propection through a clear glass port located 
int the wear of the CRT. 

* the contral of consele functions resides in a program 
stored in the console’s magnetic core memory. Con- 


FIGURE 1; 


Model $0 (ANVFW-37) Console 


sole functions can be changed and added to by nvodli- 
fying this program, 

The BR) is particularly suited for command and con- 
trol systems where a number of requirements must be met 
including: 

* digital computer information must be displayed in 

textual and graphic form. 

* the console user must have the capability to operate 

on the displayed data and generate new displays. 

* real-time communication with an associated computer 

system is desired. 


CAPABILITIES 


The consele’s capability to overlay electronic data on 
film slide backgrounds greatly improves the information 
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content a5 compared to that provided by conventional 
CRT graphic displays. The film backgrounds, which can 
contain alaeost any AMGunt of snfcermaticn desired, provide 
reference information that would otherwise be omitted of 
drawn electronically as gross outlines. Electronic generation 
af background data is not always practical because digital 
sborage must be available for that purpose, and, since there 
it always a limit on the total amount of data that can be 
displayed on a ORT, a reduction in the quantity of dynamic 
information will be experienced. 


MiGURE 2: 


Simplified Functional Block Diagram of Cosole 


The logical organization of the console is illustrated in 
the simplified block diagram of figure 2, The display proces: 
Sor contains am 812 werd, 1? bits per word, magnetic core 
memory, The memory i¢ functionally divided inta hve por- 
tions; one hall is dedicated to storage of the console pro- 
gram; the other to storage of data for display on the CRT, 
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Display data is read from memory in synchronism with the 
input power line frequency. lf, for example, 60 cycle per 
second power is used, the display processor is interrupted 
every 10 of a second by a display interrupt, and one 
frame of display data fie, one pass through memory) is 
read to the CRT display control circuits, Between display 
franees, the processor services the remaining console devices 
represented by the blocks shown on the common data bus, 


DISPLAYS 


The type of information that can be displayed by the 
console i illustrated in figure 3. Displays can be generated 
at the console entirely off-line or they may be recened ag 
diiplay data from the system computer, Any display can 
in turn be transmitted to the syslem computer incheding 
background slide identification. 

The background map i a film slide which is projected 
onto the inside surtace of the CRT through an optical port 
located at the near of the tube on the central axis. The 
electronic data consists of alphanumerics and special syr- 
bels, vectors, circles and plowing points. The useable dis- 
play area on the tube is 13.2 inches high by 13.2 inches 
wide. Because the image on the film slide is rectanguilar, 


FPGURE 3: Tepe of lahormmation Dizplayed 
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the complete height of the useable area is mot filled by 
the projected image. However, electronic data can be 
written anyehere on the screen. The CRT uses P-4 phosphor, 
provides 20 foot lamberts of image brightness, and prc 
duces a blue-white color for electronic images. Visually 
the phosphor is white, providing a neutral color screen 
for ihe projection system, 

A lowW-@f40n Screen 1 meceisan in any rear Projections 
“em to reduce what would otherwise be an uncomifort- 
ably bright area when looking directly at the display, This 
projector “hot-spot has been considerably reduced on 
the BR-90's screen by a special process that produces a 
low gain projection screen without affecting the quality of 
the electronic display. The projection system produces a 
maximum brightness of 40 foot lamberts: since this is teo 
high for normal viewing, brightness controls are provided, 

A font of 62 alphanumeric symbols can be digplayed in 
two adjustable sizes, vectors and circles and in two dif- 
ferent stroke widths. Any element can be made to blink. 
Size, stroke width, and blinking are specified digitally as 
part of the display data stored in memory. Vector end 
Points and ciecke centers are positioned at any ane of 1.024 
points in the horizontal (xX) axis and 1.024 points in the 
vertical (¥) axia. The initial character of an alphanumeri¢ 
or symbol group is positioned to the same resolution, Posi- 
tion data is specified digitally as 10 bit binary weighted 
numbers. The maximum amount of electronic data display- 
able on any ORT is a function of frame rate and deflection 
speed. At a frame rate of 60 cycles per second, any one 
of the following groups of diplays would be a maximum 
allowable quantity an the BR-90: 

1) 2616 alphanunerics and special symbols. 

(2) 175 cinches. 

(3) 444 connected vectors. 

(4) 222 unconnected vectors. 

() 444 plotting points or individually positioned symbols, 

I these quantities are exceeded, the frame rate vill aute- 
matically drop to 20 cycles per second. If 50 eycle per 
necond input power was wed, the above quantities; would 
be increased by approsimately 20 percent. 


Console 


Figure 4 shows the display and control surface af the con 
sole, The keyboard on the left side of the control panel is 
designed for communication with the system computer, 
Removeable overlays uniquely code the 20 keys and pro- 
vide label appropriate for each application, One hundred 
and twenty eight differently coded and labelled overlays 
can be used. With 128 overlays and 30 keys, over 2600 
different digital messages can be transmitted to the external 
computer system, A group of twenty-five indicators on the 
left side of the screen panel, uted to present system status 
information, are also labelled with changeable overlays. 
This overlay and the keyboard averlay can be a matched- 
pair, presenting labels with suitable terms for the problem 
being worked on. Individual lights under the overlays 
are controlled by commands received fram the system 
computer, 

The group of keys to the right of the computer com- 
menication keyboand are used for intemal console control, 
The operator uses these keys to perlorm the various off- 
line ditplay-penerating and editing funetions such as draw- 
ing hines and circles or deleting and copying information, 
CH particular importance is the fact that each one of these 
keys call up a program subroutine stored in the console 
memory to perform the indicated operation. The blank 
keys can be used for additional key assignments. 

The typewriter keyboard is used to enter alphanumeric 
information ooto the scoeen in a normal typewritten man- 
ner. The keyboard's alphanumeric layout is standard; special 
a) 


FUGUE 4; DMuplay ane Costreal surface of Concole 


symbols are typed from the keyboard by using the shift 
hey. The keys just to the right of the typewriter keyboard 
are the “Marker™ control keys and allow ihe operator to 
Pesiben typewriter keyboard entries on the screen, Cho the 
right side of the screen panel are the controls and indica- 
bors for the projection syatem, A light gun is used to select 
and identify electranic display elements to the console 
logic for editing purposes, Two switches are available for 
manual selection of 64 different circke sizes. Immediately 
below the ciecle size control keys is a cursor ball contro. 
This is a manual control used to move a special cursor 
symbol (electronic cross-hairs) about the screen to locate 
position vectors, circles and symbols, The cursor symbol 
identifies postin on the dereen in CRT coordinates, 

Figure 5 is a close-up of the console keyboard showing 
the various off-line contral functions that have been imple- 
mented for the first console application. 
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The “Clear Blink” key, used in conjunction wath the light 
gun, stops electronic displays from blinking. The console 
has a continuous audible alarm that can be turned on by 
the system computer, The “Clear Alarm” key simply fiprms 
this off. The “Erron/Reset’ indicator, by illuminating and 
sounding a bell, infonms the operator that he has perfoome|d 
a procedural enor, The key labeled “Clear” is used to 
ene daplay data fram conmsale memory. The “Clear” func- 
tion can be tested before permanently erasing data by 
LISiineg the “Test?” heey, The “Made” kage proviche bath eis- 
play mode and page selection control, The random mode 
is selected when graphic displays are to be generated, 

The formatted text mode is used when only textual dis- 
plays ane required. Text data is displayed in a 44-row by 
é4-charecter-per-now format, Two display pages are avail- 
able in either mode. For the random mode, display memory 
is divided into two equal-size pages, labeled Page A and 
Page 8; each page holding 2048 words for display, In the 
formatted text mode, pages are labeled “Main Display” 
and “Scratchpad”. Im this particular application, the main 
display i 40 rows of characters; the sératchpad is the 
bottom 4 rows. The key Labeled “Maximum Display" 
causes both pages in either mode to be displayed simul- 
lineously, The divisions described here represent particular 
wer requirements. Any form of page division can be ac- 
commodated within the 4096 words of display memory. 

The edit keys indicale various conditions and provide 
control of the displays. The “Delete’, “Relocate’, and 
“Copy kheys perfonm the functions which the names imply. 
They are used with either the “Word” or “Ling Text keys 
to indicate the length of the mesage to be operated on. 
Vectors are drawn by using the “Draw Vector" key in com- 
junction with the cursor ball control to locate vector origin 
and terminal points on the screen. Circles are generated 
in the same manner using ball control to located circle 
centers, The “Cursor” key causes the cursor symbol to be 
displayed when operated. The “Wide Vector’ keys will 
cause weebors or circles to be drawn with a wide stroke, The 
Blink” kuny causes vectors and circles to blink when thar 
are generated by the operator al the keyboard, The “Vector 
Direction Test” key blanks the first half of all vectors dis- 
played indicating to the operator which end is the origin 
point and which end is the temminal point. The “Light 
Gun" indicator illuminates whenever a display element 
is light-guried, ; 

Figure 6 shows a close-up of the projector control keys 
and indicators. The conmole projection system allows awto- 
matic randam selection of 70 mm black and white or full 
color slides fram a 1M0-slide capacity magazine, The maxi- 
mum slide select time is 10 sroonds. No distortion of the 
image or special photographic techniques ane employed in 
the preparation of slides. The image area on the slide is 
2.1 inches by 3.0 inches. The system recognizes and operates 
with 5 machine coded magazines for a total system capa- 
bility of 500 glides: howewer, only one magazine can be on 
the projector at one time. The numerals along the top of the 
panel identify the magazine in place and the slide being 
propected from thal magazine — the first digit indicates the 
magazine and the last twe digits indicate the slide manner. 
Slide select switches allow for manual selection of slides 
for wiewing. The stem computer can also select slides by 
transmitting a special command which includes the slide 
number, When a slide is selected irom a magazine that is 
not in the projector, the console automatically retracts the 
magarine to an unloading position so thal the operator 
can exchange magarines. The operator is given the proper 
Miaparine number and infarmed ta change Ma QazIeS by 
the indicator. The new magazine, when inserted, is auto- 
matically positioned to the proper slide poulion and the 
slide projected. the whole operation taking no more than 
30 ta 45 seconds. Storage space for five magazines i pro: 
vided in the console cabinet. 
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Of particular interest is ihe group of nine keys shown in 
ihe center of ihe panel. These keys, when operated, mag- 
nity any one of nine overlapping quadrants of the slide 
to full screen size for a 2 times magnification. The elec 
tronie display alse changes scale and centering to maintain 
regriralpan with the magnified slide image, The precision 
of registration accuracy between the electronic information 
and the photegaphic infomation is 1% af sormeen width 
at full scale, Test patterns, test slides and operator adjust- 
ments are used for checking regiztration and making adjust- 
menis as required. The remaining keys provide brightness, 
focus, and propection larnp contal. 

The light gun, a manually operated device, is used bo 
etlect alphanumeric characters, points, cirches, or vectors 
for editing Operations. When an element is light-gunned, it 
Hickers at a discernable rate providing feedback to the 
operator. In addition to internal identification, any light 
gunned element can be identified to the system computer. 

The circle size switches allow selection of 64 different 
diameter circles. The sizes range between W/ 10-inch in 


FIGUBL 7: Full Slide dmglay wrth clecinanie dikplay qver layed 


diameter to 6¥2-inches in diameter. intermediate sizes vary 
between these two limits in equal increments, 

Figures * and 8 illustrate the magnification feature men- 
tioned above. Figure 7 is a normal full slide display with 
an electronic display overlayed, Figure &@ shows the center, 
left-hand quadrant of the display magnified to twice its size. 
The electronic image has changed scale and centering to 
maintain registration wath the film image; however, the 
fize of the characters and the continuous spacing of the 
characters has not been changed, only their overall position. 


AIGURE &; Genser, belt-hand quadrant af display magnified to nin 
its size 


Applications 

The comole can be considered for a number of computer 
system applications. Computer communications ane simpli- 
fied by using the overlay keyboard to enter computer com- 
mand and queries for data retrieval. Since the key fume- 
tions can be labelled with the user's terminology, cormpli- 
cated codes and query languages need not be learned. 
Analysis of textual and graphic data can be performed using 
the intelligence and judgment of a human operator com- 
bined with the high speed computation capability of the 
System computer, Systems requiring rapid human compre- 
hension of a changing geographical situation can be im- 
proved by photographic presentations of maps, aerial photo- 
graphs, of charts combined with electronic generated 
images depicting the variable elements. Message handling 
and editing can be performed independently of the system 
computer. Different console operational programs can be 
prepared to allow users to experiment without any hhard- 
ware modifications other than the changing of key labels, 

Integrating the BR-90 console into a system requires both 
an electrical interface, which connects the console and the 
system computer, and a software interface, In a mew system 
considertion should be given to the use of a channel 
that allows relatively high speed data rates. The console 
can, for example, transmit and receive 12-bit display words 
at a 250,000 word per second rate. Where a computing 
system already exists, the selection of a data channel is 
uevally resolved by availability considerations, The soft- 
ware interface defines, in a more pertinent way, that man- 
ner in which the console and computer will fumcthon to 
satisfy the system requirement. A command structure must 
be established that allows the system computer to com- 
municate with the console. The following list is typical of 
the type of commands the computer would send to the 
console: 


bh 


Send status 
Read diiplay memeary 
Write display merry 
Clear diselay memory 
Set display mode 
Select slide 
Inhibit comsele inberrupts 
Set console fights 
In tum, the console sends daa to the computer, such as 
display data in response to a read display command, inter- 
rupt signals, overlay keyboard messages and status messages. 
The status message can include such items as: 
Present display npode 
Active page being displayed 
Slide number being projected (and magazine mumber) 
Cursor coordinates 
Light gunned symbol address fin comole memory) 
Marker location fin console memory} 
The command structure is reasonably flexible as far as 
the console is concerned since it is the console program 
that responds to the commands rather than wired logic. 


CONCLUSION 


The console uses a 12 bit word to define an X or ¥ 
coordinate, a circhke and an alphanumeric symbol, The 
aciual alphanumeric code within the 12 bit word i only 
6 bits, and any coding system can be used to provide 
compatibility with the computer, The remaining bits of 
each word ane used for contral purposes and other features 
such as blink, blank, wide stroke, large size, etc. 

Within ihe system computer, other functions must be 
performed such as the formatting of data for the console, 
operating on keyboard queries, controlling of console 
lights, etc. However, the techniques employed here, are 
outside the province of this discussion, 

In sunmmary, (he BR-30 console chisglays electrome data in 
the fom of wectors, cincles, poinis, and alphanumeric which 
can be superimposed on film slide images projected onto 
the CRT screen through the rear of the cathode ray tube. 
The console ik a stored program device that allows display 
functions to be changed without costly hardware modifica- 
tions. In addition, different computer systems with varying 
data formats and interfacing features can be more readily 
accommodated because of this feature. 
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Characterization of light pen sensitivity 


INTRODUCTION 


There is offen confusion about what is meant by the 
term “sensiliety” as applied to light pens. This paper will 
discuss the salient phenomena and suggeat definitions 
which may be intempreted unambiguously. 


Phosphor Luminescent Action 

The electronic structure of a phlospher ig such that inter- 
stitial impurity atoms are contained which have the prop- 
erty that valence electrons may be excited to a metastable, 
high-energy slate. Once excited, the electrons remain in 
this state wintil the addition of slighth more energy, which 
is usually thermal in origin, catalyzes a fall-back to monmal; 
this fall may be accompanied by the emission of a photon. 

If the excited electron is bound to the atom to which it 
was attached before excitation, ihe phosphorescent process 
is said to be manomolecular, whereas if the electron may 
wander through the lattice when in the excited state and 
fall dawn inte an atom ether than the one from whence 
it came, the process is said to be polymolecular, Examples 
of monomolecular phosphors include the alkali halides, 
while sulphide phosphors ane polymolecular, As will be 
seen, these Iwo processes give rise to different Iwminous 
decay characteristics. 

Since the action which results in photon production is 
the return of an excited electron to the natural state, phos- 
phar light output is proportional te the number of reeen- 
binations per unit time, In the monomolecular process, 
where the recombination probability for an excited elec- 
fron is constant with time, the recombination rate will 
simply be proportional to the number of excited electrons. 

The number of excited electrons in existence may be 
found by solving a differential equation containing two 
competing rates: a decrement due to thermal attrition of 
excited electrons and an increment due to the exciting 
agent, which is an electron beam in the present context, 
The rate of increment will be proportional to Both ihe 
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electron beam current density and to the number of ex: 
citable electrons which are unexcited, 
Thus: 


a 9] (M—N) —aN (1) 


whan: 
Mo= number of excited electrons 


M = number of excitable electrons 

] = beam current density 

a = peciprocal of mean excited lifetime 

y = eocitathon quantum efficiency consiant 


The solution of this equation is 


n-ae [1— tnd +a] (2) 


This equation copresents the luminous build-up charac- 
teristic for monomolecular phosphors under electron bom- 
bardment, and hohds tre for t as small as t= LO @ 


The decay characteristic is found by letting | =0 in the 
differential equation, and solving: 


N= N, eat (3) 
where 
4, = number of excited electrons present at bear 
shut-alf. 


There is a useful similarity between phosphor action, and 
the action of a low-pass electrical filter, 

The two equations which describe output voltage build-up 
and decay for a bow-pass filter in respome to a step furne- 
tion ane: 


1. 
E~ w, bine | (4) 
= it 
E=E,« * (5) 
where 


E, = applied step amplitude 
i? 


r = filter time constant 
Mote that an arbitrarily high output voltage £ may be 
obtained in an arbitrarily short time simply by making E.. 
the applied step, large enough, 
In equation (2), however, analogously increasing | does 
not have the same elfect, since the quantity: 


approaches a limit, while the quantity 
mT 
we 
which is analogous to * in (4) and (5), becomes smaller 
with increasing J. Thus, 2 monomolecular phosphor may 
be regarded as a low-pass filter with the property that for 
large J, increasing the input signal amplitude results in de- 
creasing the time constant rather than increasing the out- 


put signal amplitude. For small }, action is exactly like a 
low-pass e'ectrical filter, 


For polymolecular process phosphors, the build-up equa- 
tion it much more complicated, since the decrement rate 
of excited electrons is proportional both to the number of 
excited electrons and to the number of electron vacancies. 
The differential equation then becomes, for pelymolecular 
process phosphors: 


dN, J (M-N)—aN? 6 
The square of the solution to this equation is the desired 
luminous build-up characteristic. This yields an implicit 
solution ¢ = O(N) which & unwieldy; however, it can be 
shown that polymoelecular process phosphor have in com 
mon with monomolecular process phosphors the proper- 
tes of light output saturation and response time enhance- 
ment.as a function of increasing beam current density. 

The decay characteristic, however, is easily obtained 
when J = oo: 


nN Z 
as (7) 
[ 1+N,at]? 


It is useful to lump together the various constants in this 
equation in order to put it in the following form: 

I 

- (a) 
(1+bay? 


= 
where 
| 


instantaneous luminous oulpart 
ls initial luminous output 
b decay consiantl 

Analogously, (3) becomes 


Lele (9) 


Phospher Grighiness Ratio 


It is often overlooked that while light pens respond to 
the instantaneous brightness of phosphor, the eye averages 
Phosphor output. There is not, therefore , a one-to-one cor- 
respondence between apparent phosphor brightness and 
available light pen signal, A measure of the effectiveness 
of a phosphor for producing a light pen signal is given by 
R, defined as: 


i 
Rt ot (10) 
where 
P , = initial phosphor brightness, as before 
and 
GH 


Ll, = average brightness. 
It is assumed that the excitation time 6 oo abort that the 
light given off in that time tnterval i negligible compared 
to the average, For the monomolecular case: 


I | | 
Lome of gt ee 
i f md “it a 
for large T, and 
R = bt 
where T is the period between intensifications, 
Fer the polymolecular case: 


T 
1, ait fe Pe 
T 5 (1+ be)? bT(l+bT)o bT 

for large T, are) 

R = bt 
just as before, which indicates that b is a direct measure 
of available light pen signal from a phosphor, all other 
things being equal (spectral emission characteristic, etc.), 
regardless of whether the phosphor is monomolecular of 
polymelecular, Also indicated is the fact that light pen 
signal varies inversely with repelition rate of intensifica- 
tion. 

It is apparent that the conditions that enhance light pen 
operon ako work against optimizing the display for a 
viewer; for light pen operation, a fast phosphor and a low 
repetition rate is ideal, whereas a slaw phosphor and a 
high repetition rate is desirable from the standpoint of the 
operator. Both ends can be achieved at once, however, by 
the use of composite phosphors which are a mixture of 
suitable show and fast plosphers. 


(12) 


light Peo Response Nurnber 
In fight of the foregaing, it is meaningless to speciiy 
light pen sensitivity in terms of apparent brightness. An 
UMMbiguous measure Of sensitivity is one in tems of 
luminous intensity change at a given wavelength; this munm- 
ber, along with the spectral sensitivity characteristic of the 
light pen, provides sufficient information to deduce per- 
formance under any given conditions of apparent bright- 
ness. To illustrate this, if is first meceisary to relate lumin- 
ous intensity to source brightness. As a model, consider a 
Lambertian spot of area Am? and with surface brightness 
af ped 
m* Lm 
It is desired te determine the luminous intensity Fae 
at a point which is coaxial with the spot and at a clis- 
tince of Dim. 
Since one candela per square meter equals one lumen per 
square mecber per steradian, the light emitted by the spot 
would bee 
Aplin 
ar 
if the spot were a point source radiating ommidinectionally. 
Since the spot is assumed a Lambertian source, the direc- 
tion of maximum radiation will be ooaxial with the source, 
and in that direction, be of twice the intensity as in the 
comesponding spherically distributed case, Thos, the light 
emitted within a small solid angle coaxial with the source 
iis 
anys tm 
ar 
Since the solid angle subtended by a small area @ at a dis- 
lance D from the origin is 
any OE 
ap? 
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the total light falling on © is 


2AB.7_ = ABeo 
2p? fh? 
and dhe buminous intensity i 
F = AB lm (13) 


F = 2.919 x 103 AB tm (14) 
D? em? 
where 6 is measured in foot-lamberts and length is meas- 
ured in centimeters. 

Before proceeding, it is further necessary to take into 
account the relative spectral efficiencies of the phosphor, 
the light pen, and the eye. If the light pen sensitivity is 
spectiied in = at 4 given wave length, the spee- 


eer a ‘ ; 
tral sensitivity characteristic $ will of course have the units 


cm a5 a function of wave length. The spectral emission 
characteristic of the phosphor may be written as K * P, 


where K is a number having the units of — . and Pr 


a : 1 
a unit-area function having the writs af wave length’ 
In this terminology, the total fall wave length) power given 
off by a phosphor in ow, is: 
em 


Total power = K fran (15) 


where 


PPda=1 
a 


We introduce the term light pen response ¢, defined as 
r=k fe aa (16) 
a 5 
This number, which is dimensionless, has the significance 


that when it is greater than one, the light pen responds. 
It abo provides a measure of available signal margin, 


im 
Wthe eve responsivity characteristic im “gp as a function 
of wavelength is E, then the luminous intensity F oof the 
radiant signal due to a phosphor in lin __ ,is: 
ae cm? 
Fak jf EP da (17) 
6 
By eliminating K fram (16) and (17), a relationship between 
luminous intensity and light pen response is obtained: 
ati 
F f \ da 
: (18) 


|_| 


Pepa 


Exanyple 

The preceding derivations can be used to deduce light 
pen performance from stated conditions of apparent bright- 
ness, In general, three quantities must be determined: 

1) The instantaneous brightness as a function of appar- 

ent brightness, using (12). 
2) The luminous intensity at the light pen, using (13) or 
(4). 

3) The response, using (18). 

As an example, consider the problem of determining the 
minimum brightness that a light pen will respond to, given 
the following conditions: 

Phosphor: P4 
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Spot Size: 30 mil diameter 
Repetition Rate: 60 ee 
Light Pen Sensitivity: 10 "om? @ Fon A 


Light Pen Spectral Response: Assumed constant 
from 3000 A to 7000 
A, zero elsewhere, 
Four inches in front of 
spot 


Fen Position: 


From (02), and since 

b = .05 for P4, 

R = (05) 16,667) = 834 
which indicates that the instantanmous brightness is 834 
limes ihe average. 
Transposing (14) and taking into account the instantaneous 
brightness factor: 

R= FD? _ _od4dx 107 286% LO" Ey 
AY 2.919% 10°* A 
Noting thal 
(DP = (x 2.54)%= 113-2 en? 

and 


a 
A‘’= sta eto a 254 10 a = 4.58 107 em? 
2 


pea Fr 62.86 x 107) (1.132% 107), 9 97. 10s ee 
4.58 «lor 
In (18), ¢ is taken to equal 1, and the integral 


f Pad. yosem 
s 5 er 


since 5 is assumed constant. The integration 
f EPda 


0 
cea graphically, yielding the number Zz 7 for 
Thus, 
F = .42x 10-3 Jo 
cm? 
and 


Be (7.07) 642) % 103 x 10%= 3 ft. lamberts 
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TIMGTHY STLIPAR ig a Senior Stall member af informa- 
ties Conirel Corporation, where be if im charge of Light 
Pen dewtopmnent amd appliica- 
tion explosiation, Prior to join- 
ing Information Control Corpor 
wihon, it actneilies included re- 
qearch on varices oplio-lecttoanic 
phenomena under the auipices 
ol the enilitary agency ARPA. Mi. 
Siapar bus iene invtwed in the 
devign and specification of dia 
play and film seannang dysbeins 
since Tid, 


DATA INTO PICTURES? PICTURES INTO DATA? 


USE LINK’ DATA CONVERSION SYSTEMS. 


SAMPLE (NPUTS 
Spacecratt Vitheo Data 
Microfilmed Data 
Aperture Cards 

Strip Chart Data 


Micro Photograph 
Oi) Well Log Ghar 
Frequency Spectrum Data 
Tracking Films 
Seismogrant 

Radar Film Gata 
Telemetry Signals 

Bubbhe Chamber Films 
Mathematical Mothets 


LY 


You can convert data into pictures or pictures inte 
data with Link Flying Spot Scanner Conversion 
Systems. Just examine these applications: — 


Precision CRT film recording 
Precision film reading 
Updating and regeneration of microfilmed data 
High-density filmed data storage and retrieval 
Filmed data conversion 
Analysis of strip-chart data 
High-speed computer output on film 
(such as 3-0 projections) 
Frequency spectrum film recording 
* Automatic X-ray scanning 
High-resolution, broadband facsimiletransmission 


For example, the Mariner, Surveyor and Ranger 


ss tt tek cb eS 


OUTPUTS 
Updated Aperture Cards 


Computer Gutput Plots 
Magnetic Tape 
Punched Cards 

Paper Tape 

3-0 Computer Graphies 


Corirol) Monitor Conisin 


signals transmitted from Mars and the Moon were 
converted inte photoes by our systems. Maybe you'll 
recognize some of Link's Data Conversion Systems: 
Spacecraft TV Ground Data Handling System. Video 
Film Converter, Waveform Display! Analyzer, Radar 
Land Mass Simulator, Kinescope Recorder, Graphic 
Recorder and Processor. Automated Mecrofilm Aper- 
ture Card Updating System. 

As you can see, our data conversion systems have 
the versatility to meet the most varied needs. We 
also custom-design video! photographic reduction 
systems for specific requirements. If we can assist 
in any way or if additianal information ts desired, 
please write to: Advanced Products Sales, General 
Precision, Inc,, Link Group, 1451 California Avenue, 
Palo Alto, California. 


&@ GENERAL 
PRECISION 


LMK GROUP 


see Se eo er en ee ee ee 


Circle Readar Service Gadd Me. 4) 


High Resolution Space Photos 
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Eighth National 
SID Symposium 


San Francisco 
to Host Meeting 
May 24-26 


Response to the 8th National Symposium of the Society 
for Iiformation Oisolay, at the Jack Tar Hotel, San Francisca, 
Cali, May 24-26, has been nost gratifying, Theme of the 
Sympouum if “Maden Technologies in infonmation 
Disglary."" 

According ja Donald Cone (Stentor Research Institute), 
Chainman, members af the Steering Committee have worked 
hand to guarantee a suitable framework for a challenging 
and stimulating mecting. Keynote address will be presented 
by Dr. Arthur L. Aden, Vice President and Director of Re- 
aearch and Development, Electro Optical Systems Inc. 
Speakers at the Banquet include fohm F. White, President 
of the National Edueational Televaion Asecialbon, amd 
Professor Charles Susskind, of the University of California. 


PROGRAMMING 


According to Dr. Jowph Sifferd, (Sequearn Instrument 
Co. Viee Chainman for Arrangements, no formal plans 
have been made for a Ladies’ Program. However, he states, 
the Symposium has been planned to coincide with Memorial 
Day to allow those who can io take advantage of the long 
werkend and fully explore the auractions of San Franctiseo, 
Host menbers’ wives will be on hand toa sere as Euides 
and offer asittance to those who desire this service, Host 
chapter to the Symposium is the Bay Area Chapter, whose 
Dfficers are Dr. Joseph Stafford, President; John Ousterberry, 
Vice President: and Jimny Wurte, Secretany/Treasurer, 


EXHIBITS 


According to Dale Fuller (leckheed), Symposium Exhibits 
Chairman, early exhibits registrants include Adams Asso- 
Cithes, linc.; Beta Instrument Corp.; CBS Laboratones; CELCO 
Inc.; Clare-Pendar Co.; Data Disc Inc.; Ferranti Electric Ine.; 
Gamma Scientific Inc; Granger Associates; ITT Industrial 
Products: Litton Indusivies; Perfection Mica Co.: Polaraid 
Inc.; Thomas Electronics lvc.: Tung-Sol; and Video Color 
Corp, 

Exhibit hours are 9200 a.m, to 8:00 p.m, on Wednesday, 
May 24; 9200 a.m. to 6:00 p.m. on Thursday, May 25; and 
9200 am. to 5:00 pom. on Friday, May 26. Exhibits and 
technical sessions are conveniently located at the Jack Tar 
In adjacent areas on the same {leo 
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TECHAICAL EXHIBITS 
(partial listing) 

Adams Associates Ine. Litton lindustrees 
Beta Instrument Corp. Perfection Mica Co, 
BS Laboratories Polaroid Comp, 
CELIO Ine Raytheen Conp. 
Clare-Pendar Co, Stromberg Carlson Covp. 
Data Dise Ine, Syheania Elasctric Preedupcts linc. 
Ferranti Electric line. Thomas Electronics ine. 
Gamma Scientific Inc, Tung-Saal 
Grainger Asscciates Video Color Carp, 
WT Industrial Products 


EXHIBIT SCHEDULE 
Wednesday, May 24 


Thursday, lay 25 
Friday, May 26 


9:00 aum. - 6:00 p.m. 
9:00 aim. - 8200 p.m. 
S00 gum. - §:00 pum, 


TECHNICAL PROGRAM 


Jan Engel (1M Coro, Technical Prograrn Chairman, states 
that fh SID Symposium Proceedings will be available at 
the Symposiom to all 540 members without charge. Others 
who wish may obtain them at $15 per copy, from Western 
Penadicals, North Holhewrnd, Calif. 

Members of the Technical Program Committee incliode 
Calvin K. Clawer, IBA Corp.; Donald Cone, Stanford Re- 
search Institute; John Dudterberry, WASA: Lester Eannest, 
Stanford University; Robert Miner, Ampex Cor: Phillip 
Rice, Sanford Research Institute; Ralph Seitle, Philee-Fore! 
Corp; Joseph Stafford, Sequea lastrument Co; Babert 
Wohl, (BM Corno.; and fim Wortr, Litten tecuttries 

Mr. Engel has announced plang for six sessions at which 
30 techarcal presentations will be made. In addition, three 
short papers containing “Late News” will be presented at 
the fifth technical session, on Friday, May 26, The first paper 
is “Tactile Image Projection” by Carter Compton Collins, 
PhO; the second paper is “Motor Bearing Breakthroughs 
in Witra High Speed Lager Beam Scanners” by Randy Sher- 
man; third paper is "Real Time, Reduced Bandwidth Tele- 


ha | 


vision System Employing Dot Interlace Techniques” by 
Edward 5. Smierciak. These papers will appear in forth- 
coming issues of Information Display. Technical program is 
as follows: 


PROGRAM 
WEDHESDAY, MAW 24, Tie? 


8:00 a.m, - 8:0) pm. REGISTRATION OPEN 


9:00) am. WELCOME 
Bon Cone 
Stanford Research Instiquie 
Symposium Chairman 

9:75 am, KEYMIOTE ADDRESS 


Or. Arthur L. Aden, 

Vier President and Director 
Research & Development, 
Electro Chptical Systems Inc. 


40:00 a.m. - noon TECHNICAL SESSION | 


DISPLAY DEVICES 


Organizer Robert |. Wohl, IBM Corpor- 
albon 
Chairman Thornas |. Carr, 


Aerospace Corporation 
B. M. Arora, DL. Bitzer, = The Plaama Display Panel — 
HL OG. Slotiew, ROH. Willson A Mew Device for Informa- 
Coordinated Science Lab, tian Display and Storage 
Liniversity of [Minens 
The Plasma Cigplay Panel, invented al the University 
of Illinois, is a rectangular array of bistable gas-discharge 
cells which are insulated from exciting electrodes by thin 
panels. Combining properties of memory dlicplay, and 
high brightness in a simple structure, it is an effective, 
economical device for information display. 
R. Dubois “A. Low Cost Alpha-Numeric 
Tung-Sol Oneision Digplay Device Requiring Neg- 
Wagner Electric Corp. figible Switching Power™ 
This paper describes a new display device — a small 
grid-controlled numeric readout which requires no 
beam dedlection and which features single-plane char- 
acter generation. Structural features required to meet 
the design problems posed by digital instrumentation 
are discussed, and the physical and electrical charac- 
teristics of the device are presented. 
R. C. Sinrott “A Novel Application of Mag- 
Consulting Engineer netic Technology to Blectron- 
ic Display Deviors™ 
Magnetic fields may be used to control and position 
small magnetic particles to generate displays. These 
display devices may be made aver a with range of 
sizes, possess high visibility, have memory even in the 
absence of power and ane of very high reliability, 
possessing intrinsic resistance to shock and vibration. 
L. 5. Yagey, No. Koda “A Wersatile High-Perform= 
Vacuum Tube Products ace Sean Converter Storage 
Division, Hughes Aircraft Co, Tube” 
Structure, modes of operation, and performance char- 
acteristics of a double-ended storage tube: are de- 
scribed. Developed to accommodate extremely diverse 
inputs from multi-sensor displays, perfonmance exceeds 
earlier tubes, and combines features of several: input- 
output isolation, non-destructive readout, high-speed, 
high-resolution, selective erasure, milliseconds to min- 
utes continuoush-adjustable decay, many halftone 
lewels. 


"Aina with Electronic: Divan, Weatinghoose Hectic Corporation. 
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LUN CHEOM 


Luncheon Address: 
Professor Patrik Suppes 


Stantord University 
TECHNICAL SESHICON Il 


12:30 pom. 


2900 pom. - 590 p.m, 
DISPLAY MATERIALS 


Organizer jirn E. Wurtz, Litton Industries 
lie. 
Chairman E, M. Gardiner, The Boeing 
Company 
W. AL Stein “The Apolication of Phota- 


Flectronies Division chromics to Color Display” 

The National Cash Register — Invited Paper 

Co. 
Based on results of earlier work on Monochromatic 
Photochramic-CRT Displays, the USABOCM, Fr Momn- 
mouth, Mew Jersey, awarded the National Cash Regis 
ter Company a study contract to investigate the appli- 
cation of photochromics to color display. 
The photochromic materials’ properties and systems 
concepts pertinent to the construction of a feasible 
model color display are presented. 

G. |. Chafaris “Sarlace Deformable Melia 

Flectranics Labaratary a: Applied to the Generatan 

General Heciric Ca, of Propectton Command and 

Central Displays” 

This paper will deal with the application of surface de- 
formable media, represented by thenmaplastic and ail 
films, to the generation of large high brightness and 
high resolution projection displays. Specific applica- 
tiens of these media, currently under development, 
will be covered to illustrate the capability of these 
media as well as ihe performance specilications che 
sired for future operational dplay equipment, 

DA. Morgan, T. |. Werner “Dry Silver Recording 

and WH. Libby Waterials for Display 

Oeplicaiing Products Divi- | Purposes” 

shan, 2M Campany 
The Dry Silver system ig a new negative-operating pho- 
to-sensitive system which requines only moderate heat- 
ing for development. High contrast images on either 
film or paper are produced with exposures as short as 
§ foot candle seconds, Peak spectral sensitivity can 
range from the near ultraviolet throughout the visible 
epectrum and gamma can be controlled by heat devel- 
opment conditions. Extrenvely high resolution i another 
important feature of this system. 

LM. Fletcher, G. 4. Dorion “Improvement of Phote- 

American Cyanamid Co. chromic Film for Data 

Display 

Continued seearch on the chemistry of photochromic 
materials and their incorporation inte various types of 
plastic matrices has resulted in formulations having 
improved properties with respect to data display ap- 
plications. In particular, photochromic materials of 
greater sensitivity and stability than those presently aof- 
fered by Cyanamid will be described. These mew ma- 
terials should provide the electro-optical engineer with 
significantly increased latitude in the design of photo- 
chramic display systems. 

i. &. Frese 

Autenetics Division 

North American Aviation, 

Ine. 
A dynamic color electroluminescent display suitable 
for a wide variety of applications has been developed. 
The common frequency-color characteristic of Zn: 
Cu, Cl phosphors, together with a separate Chromatic 
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“dn inexpensive Color Tech- 
niqee for Cohor Electrotenmi- 
nescence Display” 


* 


FIGURE 1: Sun Francisco's skyline alter dark: Telegtaph Hull, topped 


by Doit Tower, loom above the Cenbartadero. (Photo by 
San Framceco Convention & Wisttiorn Bureau. 


Bias source form the limits of qutput hues. Advantages 
of the system are simplicity and low cost, high beright- 
ness, and unimpaired resolutbon. 

B15 pir. SPECIAL EVIMING S€SS10N 
“Unusual Color Techniques 
for Displays” 

Gr. Arthur Karp, Stanford 
Research Institute 

Dr, Dieter P. Paris, 

[Bi Corporation 


THURSIAY, MAY 25, 1987 
4:00 am, - 8:00) pom, 
9:00 a.m, - 12:00 noon 


RBGISTRATION CHPEM 
TECHNICAL SESSh0 WIL 


DISPLAY SYSTEMS AND APPLICATIONS — | 


Organizer Robert A. Miner, Ampere 
Comporathon 
Chainman To be announced 
RK. AL Aziz “An Instrectional Display 
Advanced Systems Develop- Terminal 
meni Dhv, 


IM Conporation 
This paper will describe technical details of the IBM- 
Instructional Display Terminal, The general terminal de- 
éoription includes deflection and video circuits, CRT 
phosphor selection, character and image generator. The 
magnetic siorge of video infarmalion, organization of 
the displayed data, and principles af the light pen will 
also be conened, 

RH. Stotz, T. B. Cheek “A Low-Cost Graphic Display 

Project MAC, Massachusedis for a Computer Time-Sharing 

institite of Technology Console” 
A need exists for an improved time-sharing display 
terminal to inenwue operating speed and eliminate 
rigid information formats, 
This paper discusses the effort at Project MAC to de- 
fine the elements of an improved tenminal and ito 
build experimental working hardware, 

{. 6, Beatty “Grapiic Approach to 

Stems Development Div. Numerical Information 

IBM Conperation Processing” 
An experimental program known a Graphic Approach 
te Numerical Information Precesting (GATMIP) wees the 
computer ta transform numerical data into graphs by 
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selectively extracting numerical information from ex- 
isting sequential files and summarizing tt a3 a graph 
digplayed on the IBM 2250. Automatic sealing and dy- 
namic on-line plotting are provided, 


WO. Fuller “Physician-Machine Interface 
Information Systems ina Megottal Information 
Organization System™ 

Lockheed Missiles & Space 

Company 


A terminal, called a “Video-Matrix Terminal,” allows 
direct interaction between professional health care per- 
sonnel and real-time information satems. This terminal, 
based upon a raster scan clisplay, presents pages of 
medical terminology to lhe physician who selects terms, 
using a light pen, to assemble medical orders for patient 


management. 
8. F. Jackson, D. Jackson “The Link Agtomaled Micro- 
Link Growp film Aperture Card Up-dating 


Cereral Precizian Ine, System” — fnvited Paper 
Link, GPI, is constructing a system for computer-aided 
aperture card updating. The card is scanned and stared 
in digital form. An operalor views a continuously up- 
dated display of this digital representation, modifying 
it with keyboard or light pen. The modified cligital rep- 
resentation is then translerred onto another aperture 
card. 

12:30 pum. LUA CHEON 

Luncheon Aces: 

LCDR ©. C. Drenkard, USN 

7:00 pam. - 5200 p.m, TECHNICAL SESSION [VV 


DISPLAY TECHNIQUES 


Organizer Philip Rice, Stanford Research 
linstituie 

Chairman Ross Aiken, Electronix-Ten 
Inc. 


Co AL Winnings tind 
Tektronix inc. 


“The Simplified Oirect View 

Bistable Storage Tebe iin 

Computer-Quiput 

Applications” 
A brief applicalion history, principles of operation and 
contruction will be given, The advantages of this whe 
in comparison with memory-refreshed conventional 
calhode-ray tubes will also be given along with the 
limitations. This approach is most advantageous in ap- 
plications invelving Large amounts of alphanumerics 
and/or graphics. 

OD. Hilt “Automated Dignlay Chari for 

The Boeing Company Program Management” 
This display system uses diy-processed Kalvar film, ex- 
posed dinectly from a fiber optic cathode-ray tube, as 
its storage medium. The display system acquires its data 
from a small computer and data link to a large cam- 
puter which contains the program data base. The in- 
formation is presented on a 4x 4 foot rear-projection 
screen and aloo as hardcopy from the same 70mm film 
Fron. 

RC. LaFrance 

S000, Marth Anverican 

Aavation le. 
A strip film photograph of the most accurately detailed 
earth mochel today fulfills a requirement that cannot be 
satisfied with spacecraft photography. Qut-the-window 
and telescope scenes are continuously generated for 
training the astronauts in the Apollo Mision Simulater. 
This paper covers the preparation and application of 
this film. 


“16 Earth Orbit Film for the 
Apollo Mission Simulator” 


3. M. Stone 

The Bayside Laboratory 

Ceneral Telephone and 

Flectranic Labs Ine. 
A need exists for a real-time, multi-colar, large-area In- 
formation display system capable of high brightness, 
high intensity and high resolution. Lasers, with their 
high-intensity Guipul at many possible wavelengths, 
and devices for modulating and deflecting laser beams 
have been utilized in the development of an experi 
mental system, 

i Wralvnn 

Chicago Aerial 

Industries Inc. 
This paper describes a technique of 30 display of elec- 
trenically stored information. A CRT displays the data, 
and a stereo image of the display is photographically 
recorded in what is essentially real-time. The “hard 
copy is then projected and viewed to obtain a 30 
image virtually free of conventional distortions. 


“Exmenmental Multixcalor 
Real-Time Laser Display 
System” 


“Anaplyph Stereoscopic CRT 
Disolay Sater” 


6:30 pum. OOCKTAILS 
(Ho Horst) 

7200 p.m, HAMCHUET 
Speakers: 


John F. White, President 

Mational Educational 

Television Association 

Professor Charles Susskind 
FRIDAY, MUAY hh, Pike 


9-00 a.m, =< nden TECHMICAL SESSPONM 


DISPLAY EVALUATION 


Organizer C. BK. Clauer, (BM Advanced 
Systems Development 
Linasion 

Chairman Prof. Gawd A. Thompson, 


Stantord University 

“Devion and Development af 
a Protetype Photo-Optical 
Disnay Data Analyzer” 


E. A. Seheniele 

0 AL Mawradtih 

Laboratory Department 

LS. Naval Missile Center 
Airbome photographie recording system have created 
requirements to dewelop analytical devices which will 
expeditiously enable observers to fully display amd anma- 
hyze in-flight information. A prototype radarcope plo- 
to-data analyeer was developed to resolve film analysis 
problems, investigate principles for quantifying and 
analyzing optical data on systems perfommance, and de- 
velop design characteristics. 

PLE. Fuller “Developanent and Evaluation 

Insirement Division of a Two-Color Solid-State 

Lear Siegler Inc. VETOL Hover Display” 
A two-color (green, yellow) electroluminescent hover 
display wat developed through several design phases. 
It was tested in a counter-balanced experiment by ex- 
perienced pilots in a 6-cdegree-of-freedom VWSTOL sina. 
lator. Seven dependent variables were recorded and the 
difference on ¢ach criterion between the EL and other 
types hover displays found to be statistically significant. 


A. 5. Goldstein “Analysis of Saturation ane 
iG. &. Hawiheame, fr. Reliability in a Shared! Oisplay 
The Mitre Corporation Syetenn™ 


Several techniques developed for aRCsing the per- 
formance of large, multiple-user display systems con- 
taining time- and space-shared subsystems ane dice 
scribed, The results of applying these techniques to 
analyzing the performance of such a system (the dis- 
playicentrol system at NASA's Manned Spacecraft Cen: 
ter) under operational conditions are presented, 


I. M. Ketchel 
Kaber Aerospace and 
Flectranics Corporation 


“The Effect af High 

Background Luminance 

Adaptation Levels an the 

Visibiliny of Electronic 

Displays” 
A study was performed to determine the required 
brightness and contrast of a CRT display so that an 
obsereer subjected to very high ambient light levels 
can immediately identity a small target. It was found 
that much lower brightness and contrast levels than 
previoudly thought necessary are adequate uncer cer- 
tain conditions, 

T. Gold “Analysis of Saturation and 

Information & Communica- Reliability in a Shared Oisplay 

ton Div, Sperry Gyroscope Sistem” 

Co., Sperry Rand Corp, 
The utility of the windshield projection display for the 
Bilot in low weather landing was evaluated in flight 
testis, The results indicate that pilots exhibit superior 
aeesment and contre! capabalitie; with this display 
compared with panel instruments. The extent of this 
enhanced perfommance and its basis are discussed in 
detail. 


2:00 pom. - 5:00 pom, 
DISPLAY SYSTEMS AND APPLICATIONS — Il 


TECHNICAL SESSPOM Vl 


Organizer Robert A. Miner, Ampex 
Corporation 
Chairman To be announced 


W. F. Miller, |. van der Lans “System Design for CRT Film 
Stanford University Scanning and Measuring” 
A high precision cathode-ray tube operating under di- 
rect control of a general purpose computer is utilized 
to digitize data recorded on film. The film digitizer is 
treated like any other peripheral device by both user 
programs and development engineer while testing and 
debugging. 
C. R. Dickens “Display Cantral af a CRT 
Stanford Linear Accelerator File Scamming System 
Center, Stanford University 
Data-reduction systems with on-line film digitizers re- 
quire extensive human interaction during initial setup. 
As film reduction progresses, bess interactban if re- 
quired, 
This paper describes a relatively simple display intes- 
action structure to control such systems at the lowest 
level initially, relinquishing progressively this facility as 
ihe SS PeimMent CoOnminaees, 
E, T. Johnson “Graphic Quiput Adapter for 
Systems Development Biv. Reneote Plotting” 
18M Conporation 
A, graphic Ooulput adapter, drive ower voice-prade limes, 
has been constructed for we on the IBM 1051/2741 
typewriter terminal. The adapter drives a plotter or stor- 
age CRT, asynchronously; and draws points and X, Y, 
45° vectors. It offers a potentially low-cost alternative 
to on-line display systems. 
R. Wintield “A Computer Contrelled 
Information & Commurnica- Multichannel CRT Television 
on Ore, Sperry Gyroscope Symbol Cemerator™ 
Co., Sperry Rand Corporation 
An improved cathode-ray tube video gignal generatear 
is described; 40 switchable matrix segments form an 
alphanumeric composite target. Desired character 
shapes are formed by tuming on only those elements 
forming the desired character, 
Target beam scanning by television synchronous wave- 
forms produces compatible television Z-axis video sig- 
nals, 
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S| TD Activities 


CHAPTER NEWS 


fhe Los Angeles Chapter had a turnout of ower filthy people 
at their March meeting. A field trip to System Development 
Corporation was preceded by dinner at the well renowned 
Bat Rack restaurant in Santa Monica. S0C's facilities for 
customer subscribed computer time shared services was 
demonstrated, Another interesting field trip was made to 
the Western Airlines Conporate offices and maintenance 
facility at Los Angeles International Airport. Again, fifty 
member were present to enjoy dinner and the tour. Al- 
though the eighth largest airline in size, Western lays claim 
to being the oldest airline in the world, Preceding the din= 
ner, the L. A. chapter officers met to lay plans for the March 
1o64 Ninth National Symposium to be held in Los Angeles. 
Tentative decisions were reached regarding dates and key 
personnel — Fred Smith, Publicity, L. A. Chapter. 


The Bay Area Chapter has been very basy preparing for 
the Bth National S10 Symposium which wall be held at the 
lack Tar Hotel in San Francisco, May 24-26, 1967, There 
had, hewever, heen dime on the last few months to hold 
some very interesting meetings. Mr. Cal Clauer af IBM, 
the Meeting Program Chairman, arranged a talk and dem- 
onstraton on Om pubisr ccmmtrerd bed leaching by Or. Patrick 
Suppes of Stanford University. The latest mecting featured 
an extrenpely interesting presentation an color perception 
by Or. Arthur Karp of Stanford Research lnetituile, 

Nominated for next year’s officers are John Dusterberry, 
NASA Ames Lab, President, fim Wurtz, Litton Industries, 
Vice President, and Don Cone, Stanford Research Instibube, 
Secretary-Treaswurer, Don is presently Chairman of the &th 
Hational Sympouum. — Jim Wurtz, Publicity, Bay Arca 
Chapter, 


BOARD OF DIRECTORS MEETING 


The SID Board of Directors met in New York on 22 March 
1467. W. Bethke reported the results of the election. W, 
Bethke, President; FP. Viahow, Viee Preaicent: C. Machover, 
Secretary; F. Brown, Treasurer; |, Salford, Western Regional 
Director; |. Suggs, Southeastern Regignal Dhirector; B. 
Klein, Northeastern Regional Director; and R. V. Miller, 
Central Regional Director, The Board appointed B. Price to 
fill one year of the unexpired Northeastern Regional Term 
af F. Brown, Committee Chairmen for the coming year were 
appointed, These were: Membership, FP. Damon; Mominat- 
ing, Or, Bairdain; Convention, F. Brown; Honors and 
Awands, |. Howard: Publications, L. Seeberger; Delinitions 
and Standards, Or. Crocetti; Publicity, A. Langer. The follow- 
ing were elevated to fellow; W. Ross Aiken, Dr. G. Dorian, 
5. Sherr, Or. 5. Deutsch, P, Damon received a certificate of 
citation for service to the Society, The establishment of the 
now SID Suite of offices at 654 North Sepulveda, Las An- 
weles, California 9O049 — (213) 472-3550 was announced, 
Mrs. Sharan Satterfield was hired as Office Manager. Dr. 
H. Luxenberg continues as Executive Secretary. 
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breakaway 
techniques 

Nn 

machine-man 
communications... 


In the electronic contrel of electraluminescence, APRC’s tach- 
nological advances prowide products that have, uniformly, the 
following characteristics: 

« Flexibility and versatility. 


| * High reliability, based on simplicity. 


» Simple maintainability. 
Because of APAC's long-term emperiance in RED programs and 
advanced instrumentation, we offer more for your R&D dollar. 


APRC's Vertical-Scale Indicators — a specific example: 


Lewspwer, solld-aiate, 
digital-computer-driven 
ingirumests, adapiatle bo 
Bireralt aad spacecralt. 
Ogeralion compatible with 
computer speed, | meet 
update time typical, Weight 
approximately 5 pounds, less 
in “nonstandadd” models. 
Tht naw peseration of 
wertital-s¢ale indalors 
requires. aperouimately 2.5 
waits total power. Bangraph, 
on command, is brnstomed 
into @ pointer or marker, 
Automatic sealing and 


Tlasher-warning mode cin be 

provided. High-conbrast EL 

maintained with automalic i pe rrbowl 
brightness comtrel for ;  sxrees 
consiant light outpert aad 


extended life, 


Aerospace Products Research Corporation 


1707 Mincternth Street, Santa Monica, California 90404 
Telephones: 213/870-9894, 393-7283 
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at 500 watts 
or 30 KW... 


PEK 


means reliability 
in high pressure 
Xenon Arc Lamps 


PEK high wattage xenon arc 
lamps are manufactured 
iwith just one criterion in 
mind—refiable perform- 
ance, And, when wé say per- 
formance we mean such 
features as long life...constant-leve! 
luminous output... maximum arc sta- 
bility... dependable glass-to-metal 
seals. In short, PEK lamps are built to 
dofherr jobs—engineered to perform up 
toand beyond today's exacting require- 
ments in solar simulation, color projec- 
tion, instrumentation, searchlight and 
beacon design, or wherever high order 
radiant energy sources are employed. 1 
Whether your need is 500 watts or as 
high as 30 KW, you can count on reliable 
xenon arc lamp performance when you 
specify PEK. O Send for aur new Prod- 
uct Reference Guide, or tell us what your 
special interest is. There's a PEK lamp 
to fit your application. 


PEK! 825 E. Evelyn Avenue, Sunnyvede, Gallfonnia 
Phone (408) 245-4111! TWH Fargas 
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A eadh balance increase for the Society fram $179,000 in 
1965 to $27,800 in 1966 was reported, The Board passed 
the necessary nesolutions to amend the Articles of Incos- 
poration so that 5/0 can be converted from a business 
league to a not-for-profit professional society. S10 parti- 
cipation with offer technical societies was discussed and 
it was announeed that 5/0 had been asked fo provide: a 
daplay sesaon for the Fall Joint Computer Conference 
The display tutorial course tentatively scheduled with NYU 
in June 1967 has been cancelled. However, plans are unmder- 
way for such a course to be sponsored in conjunction wilh 
Brooklyn Polytechnic in June 168, 

PF. Darien reported that as of 374 January 1966 the Society 
had 1200 members, 

The Board discussed two proposed anvendmenis to the By- 
laws and voted to recommend ihe accepiance of these 
by the membership, One amendment would provide a 
slate of at beast one candidate for each elective executive 
offices and at least two candidates for each other elective 
office finstead of the current requirement of al least two 
candidates for each elective office), The other proposed 
amendment would allow the annual peneral business meel- 
ing to be conducted any time during the first five months 
of each fiscal year {instead of during the first two months 
of each fiscal year}. A committee was established to study 
the suggestion of a New England Chapter that provisions 
be made to have the regional directors more chirectly nepre 
sent chapter interests, 

The next Board of Directors meeting is scheduled for the 
Eighth National Symposium iin San Francisco om 23 May 
T1967, 


The Society for Information Display wishes to welcome 
the following new members to its expanding ranks: 


BEARCE, W. Scott—Cardion Electronics, Inc: BET, Donald— 
Autenetics; BLO OMSRURGH, Ralph—Fhileo-Ford; CASTEL- 
LAM, Aldo—Raytheon Co.; CENNAMO, A.—Nerox Corp.; 
CLARK, Rebert—Argonne Maléonal Laboratory; EDWARDS, 
Danie— Department of Gefense; GETTINGER, Ted, Jr— 
Honeywell lec: GOTHAM, Fred—Stramberg Carlen; HILL, 
Richard—General Electric Co.; HOFER, Jack L.—ditten In- 
dustres; KAITZ, Marvin—CXT Graphics: KEEFFE, William— 
CBS Laboratories; KING, Joe—Stromberg-Carlson; 5TOD- 
DARD, Rebert—Sanders Associates; LAZET, Andrnies—Na- 
tana! Defence Research Ovganizatran TNO; LOELLBACH, 
Herman—Chieage Aerial Industries; BOTTICELL, Robert— 
Cas Labeoratares; MAHER, Frank—Aitchie, Inc.; REISER, 
lames—Hughes Aircraft Co.; SCHUMACHER, Armold—Sind- 
ers Associates Inc; SMALL, Donald—The Gerber Schentitic 
Inst. Co.; SPAK, Paul—The Gerber Scientific Inst Co; 
STEARNS, Howard—#inghamton, New York 


STUDENTS 

OLSEN, Richard—Penn. State University; SOHOLEWSKI, Vic- 
tor—Linivenity of Adelaide (Australia); ATWATER, James W. 
—Heliodyne Com; BERSSON, Betty—New York University; 
BENNETT, Richard—Awtonetics; BRADBURY, Robert—Gen- 
éra! Electric; CHARLES, Daniel R.—Compagiie Generale de 
Telegraphie Sans Fil (CSF); DURST, lames E—Sanders As- 
soclates: CAGAN, Richard—Wolf Research & Development 
Carp; GOOD, William—CGeneral Electric: KELLER, Crain 
—Dynair Electronics, Inc; MALLORY, Kenneth—General 
Dynamics; MOWER, Ining—Federal Aviation Agency (NA 
FEC); MOPAMEN, Esko—Corming Glass Works; PARKER, 
Edgar—Army Missile Command; PUDER, Allen—Pasadena, 
Calif; RUBENSTEIN, Seymour—Sanderns Associates; STEPH- 
ENS, James—Westinghouse Electric Cons.; STIEFEL, Rudy— 
infotran ine.; SEIGEL, David—8olt, Eeranek & Newman, 
fne.; STOUT, Roberti—tanders Associates Inc. 
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ALITOMATED MICKOFILA, APERTURE CARD 
UPDATING SYSTEM (AMACLIS) 


ih rel femela 


This General Precision Inc. Link Group, Systems Division 
system wall allow an operator to make additions and core 
rections to technical drawings and data sheets which have 
keen stored an microfilm aperture cards, The revision work 
is accomplished electronically without the usual series of 
intermediate steps which invelve the oreahon of a print 
from the film, updating the print manually and then finally 
phoingraphing ihe print when the changes are completed. 
The filmed daw on the aperture cand is scanned with a 
high precision CRT flying spat scanner, and digitized for 
Hernge on a 30 Megabit magnetic drum. The entire drawing 
or selected portions will be presented on a display to an 
operator whe wall accomplish his revisbon work iy rewind 
of a light pen and keyboard. These corrections will direct- 
ly modify the digitally stored information on the drum andl 
ihe new data will be presented immediately on the display 
foe verficalor. 

With the updating accomplished in this manner, the 
Operator wall be able to view the results of his work and 
when all necesiary changes have been completed, the pre- 
cision CRT system will create a mew film oecording. The 
newly created aperture card will be automatically processed 
and a second generation microfilm document card is then 
available, For the scanning and recording of the filmed cata, 
Link is using a spot matrix of 6144 x 4096 bits. 

To provide the flicker-inee operators display, a second 
memory drum is incorporated. This display drum will handbe 
1.2 Megabits at 6000 RPM and provide a rate of 50 frames/ 
second, Through the use of rear projection TY techniques, 
this electronic operation display will have a working areca 
of 26 inches x 17 inches and a spot size of 3 mils. For the 
insertion of alphanumeric data by means of the typewriter, 
syslem periormance will be of such speed that the mew in- 
formation will be stored and displayed as fast as the oper- 
ater can turn his head to view the screen. Data erasune or 
insertion of a 15 place alphanumeric entry or am equivalent 
line lengih will take place in less than 5 seconds. 

To insure system flexibility, a programmable central pro- 
cessor has been incoqporaled to control the system func- 
lions. This approach utilizing a ODP 116 will facilitate the 
addition of a second and third operator station, Optional 
equipment which has been included is the high speed mul- 
tiplwdivide function and a direct data channel. 
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CREEN QUAL 


There are approximately fourteen 
million .0O1" square elements on 
the face of a 5" CRT. It is imper- 
tant in many scanning and record- 
ing systems that a lange portion, 
if not all, of these elements are 
blemish free. 


That's why you should compare 
Litton quality, for our special 
method of depositing phosphors 
results in the cleanest screens 
available in the industry. In addi- 
tion, faceplate glass is precision 
ground and polished from a spe- 
cial optical melt, than selected for 
highest quality. 


Typical of the high quality 
screens produced at Litton is that 
found on the L-4123 high resolu- 
tion CRT shown here. Spot size 
is. OCR". Hf you want information 
on the complete line of Litton 
CRT's, contact: Electron Tube 
Division, 960 Industrial Road, 
San Carlos, California (415) 591- 
Ball. 


LITTON INDUSTRIES 
ELECTRON TUBE DIVISION 
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CALL FOR PAPERS 

A nhquest tor papers to be presented at the 1967 WAIDE 
annual meeting has gone oul to more than 1,000 members. 
Technical papers for oral presentation of 20 to 25 minutes 
can cover hardware, sofhware, application innovations and 
development: of graphic output generated on computer 
controlled display and recording devices. Output generated 
by cathode ray tubes 1 af particular interest. The mreting 
is set for October 16-19 at the Statler Hilton Hotel, Wash- 
ington, DC. Preliminary, one-paragmaph abstracts of pro- 
posed paper must be sent to George E. Perez, Box 6744), 
Fort Davis Station, Washington, OC. 20020 before July 15, 
according to UAIDE official, Audio-wisual equipment will 
be available feer presentation of the papers, WAIDE, which 
Hands for Ueers of Automatic Information Display Equip- 
ment, is a nathonwide group of data processing personnel 
from organizations using equipment for recording com- 
pller-perncrated data in graphic or alphanumeric feerimtes. 


ACM SYMPOSIUM 

A Symposium on the design and implementation of inter= 
active systems for experimental applied mathematics will 
be held on August 26-28, 1967, just prior to the Nathonal 
ACM Conference, at ihe Sheraton-Park Hotel, Washington, 
D.C. Suggested topics for the sessions of the symposium in- 
clude: Definition of interactive input languages, Construc- 
hon of interpreters and Oomnipilers for interactive aye bemns, 
Criteria for the evaluation of the performance of interactive 
syaiems, and Automation of mumerical analysis. Deadline 
for submission of Papers is: Short Papers: Abstract (150 
words) by August 1, 1967, and Long Papers: Full draft (hess 
than GO00 words) by July 1, 1967, Further infomation may 
be obtained from Gr. M. Klerer, Columbia University, Hud- 
Schfi Laboratories, Dobbs Ferry, New York. 
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DESIGN COURSE ON AUTOMATIC TEST EQUIPMENT 

A five-day summer course will be given July 24-28 on 
“Huilt-In Test Equipment for the Maintenance af Complex 
Electronic Systems” at the United Engineering Center, 345 
East 47 St. ALY, The course is sponsored by New Work Ln 
versity’s School of Engineering and Science in conjunction 
with the operations of Project SETE (Secretariat to the Ebec- 
tronke Test Equipment Co-ordination Group) which i a 
echentific information center operated by and for warioas 
US. Gowennnbent apencies. David M Goodman, Senior Re= 
search Scientisi, is the Project Director. The program is di- 
vided into three main parts: the fist rewews the histor 
and statesobdhesart in Auiomatic Test and Checkout as if 
pertains to both Do and NASA; the second Preece. de 
tail on transducers, multiplexers, and deplay devices ap- 
licable to built-in test; and the third describes ebecinonic 
systems which typily the most recent applications of built- 
m (est. Further information may be oblained from Davie 
M. Geodman, New York University, 407 W) 205th $4, NY, 
ALY. T0034, (212) 584-0700, Ext. 776 


ELECTRONIC EVE FOR GUIDED WEAPON 

A small television camera tube is being made by BC.A. for 
use as the electronic “eye of the Mation’s first TV-guided 
tactical weapon, the Mavy-developed air-to-surface “Wall- 
eye” weapon, Navy and Air Force tactical aircraft will be 
equipped vith has weapon, The Martin Mariela Corp., 
which fabricates Walleye, recently gave RCA a multimillion 
dallar production order for vidican tubes, a substantial mum= 
ber of which have been delivered by RICA'S plant at Lan- 
caster, Pa, The vidicon is mounted in a compact television 
camera behind a glass window in the nose of the Walleye 
weapon. Aiter a pilot fins his tarpel, fe locks the weapon 
an ils objective. Once Walleye is released, the electronic 
sight takes over and homes on the target. 
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* Sabee! 69 sym- 
bols fram « developed * 
library of over 200 inebuding: 
Alpha-Numeric, ASCH, Miliary, Weather, 
and Grammatic » Generators can be par: 
Slled for a capability of more than 63 
aymibols + Symbol slomenis mounted on 
Plug-in module boards « Two computor 
controlled aymbel aizea « Symbols 
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Where digital roadout recognition must be under high 
ambient light conditions, the Tung-Gol readout provides 
unmatched clarity and visibility. The Tung-Sol unit was da- 
signed for aircraft applications where ambient light reaches 
extremely high lovels, 

The Tung-Sol design embodies subminiature incandes- 
cent lamps combined with special light piping that achieves 
a bright, sharp character of unmistakable clarity, 

Tung-Sol digital readouts are easy to ingtall and require 
very little harcware. They are extremely rugged and long- 
lived. Nevertheless, they are designed to be easily re- 
placed, More than half-a-century of experience in the man- 
ufacture of light source devices asgures product reliability 
of tha highest onder. 

For more information, write deseribing your application. 
Tung-Sol Diviaion, Wagner Electric Corporation, One Sum- 
mer Avenue, Newark, Nu. O7 104. TAX: 710-995-4607, 


TUNG-SOL 


HI-OPTICS 
DIGITAL READOUT 


The most thoroughly engineered 
readout on the market 
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CALL FOR PAPERS 

A request for papers to be peesented at the 1967 WAIDE 
annual meeting has gone oul to more than 1,000 members. 
Technical papers for oral presentation of 20) to 25 minutes 
can cover hardware, software, application innovations and 
developments of graphic output generated on computer 
controlled display and recording devices. Quipul generated 
by cathode ray tubes is of particular interest. The meeting 
is set for October 16-19 af the Statler Hilton Hotel, Wash- 
ington, CNC. Preliminary, one-paragraph abstracts of pro- 
posed papers must be sent to George E. Perez, Box 6749, 
Fort Davis Station, Washington, DC, 20020 before July 15, 
according to LAIDE officials. Audio-visual cquipment will 
be available for presentation of the papers, WAIDE, which 
lands for Users of Automatic Information Display Equip- 
ment, is a nationwide group of data processing personnel 
from OFganizations wing equipment for recording com- 
puler-penerated data in graphie or alphanumeric forms 


ACM SYMPOSIUM 


A Symposium on the design and implementation of inter- 
active sytem for experimental applied mathematics will 
be held an August 26-28, 1967, just prior to the Matbonal 
ACM Conference, at the Sheraten-Park Hotel, Washington, 
D.C. Suggested topics for ihe sessions of the symposium in- 
tlude: Definition of interactive inpul languages, Construc- 
lion of interpreters are compilers for interactive elena, 
Criteria for the evaluation of the performance of interactive 
systems, and Automation of munmerical analysis. Deadline 
for submission of Papers is: Short Papers: Abstract (150 
words) by August 1, 1967, and Long Papers: Full draft (hess 
than @000 wards) by July 1, 1967, Further infommation may 
be obtained from Dr. M. Klerer, Columbia University, Hud- 
son Laboratories, Dobbs Ferry, New York. 
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7967 MATIONAL ACM CONFERENCE 

kiore than 120 technical papers have been submitted 
and are being reviewed by committeemen of the 20th an- 
nual conference in Washington of the Association for Com- 
puting Machinery, according to Solomon Rosenthal, general 
chairman, Approximately 55 papers will be selected for 
presentation before the ACM meeting August 29-37 at the 
Sheraton Park Hotel, Three thousand members are expected 
io attend the technical sessions and view the &0-plus ex<- 
hibits provided by commercial organizations concerned 
with computer development and usage, Rosenthal said, This 
year’s conference theme i “Past Is Prologue,” to emphasize 
ihe accelerating grawth and influence of the computer and 
sophisticated infonmation-precessing techniques. The tech- 
aical papers have already passed the first hurdle in sereen- 
ing, the review by the scientists in charge of gach session, 
fhe papers now are being studied by the program cam- 
mittee, which ts headed by Or. Jack Minker, technical di- 
rector, Auerbach Corp., Arlington, Va. Accomding to Dr. 
Minker, ihe papers on hand fall roughly into one or more 
of threes areas: (1) Historical perspective, with surveys of 
computer technology indicating landmark accomplishments, 
significant contributars, and related implications; (2) Im- 
portant recent developments/applications, including the 
meanings of these accomplishments; and (3) Present trends 
and probable future developments — what impact these 
might have, 


CARTOGRAPHIC SCANMER 

The first automatic scanning device which converts maps 
into binary data for computer processing has been an- 
nounced by IBM, Kingston, SY. Called a cartographic sean- 
mer, the experimental device was developed and built im 
conjunction with the Canadian government. It is now being 
wed in Ottawa to help handle data in a computer-based 
information syatem being developed for effective land oe- 
source development. The scanner has a motor which burns 
a large drum which measures Té in. x 50 in, Vacuum pres- 
sure holds a specially-prepared map around this drum. In 
Preparing source or original maps for scanning, a stylus 
traces eight-mil lines on white opaque plastic sheets. Only 
boundary lines are traced. The result is a map with a while 
background and transparent boundary lines. As the drum 
rotates, an éight-channel optical scan head travels a spiral 
path aver the face of the drum. Each fiber optic channel 
covers a fowr-mil square area, and is pulsed at four-mil in- 
crements. Solid state photo seniors ane used in each chan- 
nel, When a map has been scanned completely, the tape 
unit shuts off, the scan head automatically returns to the 
tlarting position, and the map can be renverved. 


INQUIRY MODULES FOR COLLEGE 

“Inquiry (bodules” that us personal TV screengio link in- 
dividual students with a library of informatics pre-recorded 
on video and audio tapes will be added to the Learning 
Center at Brevard Junior College. The equipment is being 
Provided by Raytheon Co., Lexington, Mass Al a single 
booth, a student may watch educational television, clased 
circuit TY, video-taped TV courses and programs, and even 
commercial TY. Me may also listen to tape-reconded lang- 
luge lessons and other inviructiconal materials, lape-record ed 
Music in stereo, or FM wadio. All of the college's resource 
materials will be available instantly by dialing the appropri- 
ate reference number, The equipment includes a selector 
panel with telephone-type dial, a video monitor, and a 
headset with stereo earphones and microphone, The in- 
Stallation will be completed by Educational Systems Devel- 
opment Inc, Winter Park, Fla, Other booths are equipped 


With microfilm readers and rearecreen preopection cabinets 


for &-millimeter film and slides or film strips. 
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Where digital readout recognition must be under high 
ambient light conditions, the Tung-Sol readout provides 
unmatched clarity and visibility. The Tung-Sol unit was de- 
signed for aircraft applications where ambient light reaches 
extremely high levels. 

The Tung-Seal deaign embodies aubminiature incandas- 
cent lamps combined with special light piping that achieves 
@ bright, sharp character of unmistakable clarity, 

Tung-Sol digital readouts are easy to install and require 
very litthe hardware, They are extremely rugged and lang- 
lived. Nevertheless, thay ara designed to be eagily me- 
Placed. More than half-a-century of experience in the man: 
ufacture of light source devices assures product reliability 
of the highest arder, 

For more information, write describing your application. 
Tung-Sol Division, Wagner Electric Corporation, One Sum- 
mer Avenue, Mewark, MI OF 104. TWX: 710-885-4607, 


TUNG-SOL 


HI-OPTICS 
DIGITAL READOUT 


The mest thoroughly engineered 
readout of the market 


Circle Reader Service Card Ne. ah 


Now What Do | 
Do With It? 


Well, you get someane who Knows Fortran or 
Cobol or whatever to convert your data to a form 
yOu can use—and consume more time and money 
in the process. 


An 1M Computer Controlled Display System 
eliminates this OGnVersion-compulation-conver: 
Sion bottleneck Betause it makes thea computer 
speak your language—without an interpreter. With 
6 light pen, Keyboard, track ball or other man- 
input device you feed graphic or alphanumeric 
data directly to the computer and your answer 
comes back in alphanumeric or graphic form— 
immediately usable without conversion, 


if your efficiency is bottlanecked by the con- 
stant need for data conversion, you need an IDI 
Computer Controlled Display System. 


1D) Computer Controlled Display Systems are 
ideally suited for such applications as: 


« Computer alded ® Command and Control 


design * Program debugging 
® Managenvent « Pattern recognition 
information * Automatic Checkout 


« System Simulation ® Information retrieval 
« On-line problem solving 


We'll send you more information at the drop 
of a postcard. 


») INFORMATION DISPLAYS, INC. 


CPi a) Over F505 
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BELOCK INSTRUMENT CORP, Long Island, N.Y. has 
changed iis name to APPLIED DEVICES CORP, The change 
has Estee appreaved Ey the stockholders amd the firm is 
now listed on the American Stock Exchange as ADE. . 

CORN CORP, Stamford, Conn, has announced receipt of 
a $200,000 initial order from the BOEING OO. for digital 
readout mach/sinpead indicators, manufactured by SMITHS 
INDUSTRIES LTD, They are intended for use in Boeing 7O7"s 
727"s and 73?"s, with the first units. to be installed during 
ther last quarter of this year FAIRCHILD SPACE AND 
DEFENSE SYSTEMS, div. of FAIRCHILD CAMERA AND [N- 
STRUMENT CORP.. LIL, MLY., has received a $230,000 pro- 
duchon contract for ruggedized oscillascopes, The contract, 
from the US Navy Aviation Supply Ober, is for an undépecci= 
fied number of the tramsistorized test instruments designed 
especially for military applications . HUGHES VACULIM 
TUBE PRODUCTS DIVISION, Oceanside, Calif., has an- 
mounced that it is oe longer engaged in the manufacture of 
a regular line ef digital measuring and diplay instruments 
The firm is mow concentrating on the field! of special dis 
Plays for computer, educational and similar applications 


TECHNICAL OPERATIONS INC., Burlington, Mass., hai ne- 
cently been awarded two patents for techniques improving 
the efficiency of lasers. One patent coven a stem for 
coupling lasers together in an optical antenna array that 
could be used in long-distance communications, Tha sec- 
ond covers a passive laser C) switch, a device which holds 
back coherent light emianon until a ruby laser shores 
encugh energy to generate a Burst el pROWwer in the multi- 
megawatt range... GRANGER ASSOCIATES of Palo Alto, 
Calif, has received an initial production order far 10 TW 
camera sytem from the Ampex Corp. The $100,000 plus 
onder is a follow-on to development work the firm has been 
conducting 


BRIGHT 
BOLD 
CHARACTERS 
WITH 


MAXIMUM 
RELIABILITY 


Madular Display 


4.79 


per digit 
TOM) let qualities 


Need more data? Ask 
for Catalog L-181. 


(DIALCO) 


Foremew Manuferterer of Indicator Lighia 


DIALIGAHT corossnes 


WAT AVE, BEOCSLTN, WY, 103? Aveo Code 212 457. 7e00 | 
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ESCO oa aubeidiary of EDMAP INDUSTRIES INC 


BUANKER-RAMO CORP, Canoga Park, Calif, has been 
awarded a $170,000 contract by the office of the Anny" s 
Assistant Chief of Staff for Intelligence in Washington, for 
evaluation af applicability of medem systems analysis and 
data processing techniques to selected areas of the Ammy's 
intelligence network. Six problem areas of Anmy intelli- 
gence work have been selected, and after evaluation one 
of these areas will be chosen for an in-depil study to dem- 
onsirate the validity of the aystems analysis approach 
COMPUTER APPLICATIONS INC... NLY., has opened a new 
Se in Palo Alte, Calif, The office has been established 
handle the company's expanding volume of computer 
programming work in Califomia and to help sence mew 
clients in the Rocky Mountain area, including Uteh, Nevada 
and the Dwkelad . Farmation of an Infewmation Syolems 
Marketing Division by the MOSLER SAFE 00), ALY, has 
been announced by William A. Marquard, |r, exec. wip 
Mosler infraduced its Selectriewer Information Retrieval o- 
tem in day, 1966; mere than $7.25 millian in orders has 
ready been recened 


A contract for $771,750 has been awarded to HOPPMAN 
CORP., Springfield, Va., for installation of a Visual Display 
and Voite Recording System at US Strike Command Hdgtrs, 
KdacDill AP Base, Fla, The system wall update equipment 
weed bn command briefing sooms and provide for record- 
ing and transcribing of both telephone and micraphone 
audio signals at the headquarters LEAR SIEGLER IMC. 
Saints Adonica, Calif, has acquired INTERNATIONAL ACA. 
DEM Y INC. Aeadquarkensd in the Washingtan, D.C. area, 
which operates scheols offering courses im computer pro- 
framiming, operatbons and applications F500 INC... a 


company devoted solely to software marketing and service, 


has established penmanent quarters in Walnut Creek, Calif, 


Here's what Video Color offers: 


La pad ABILITY 

of any special purpose Cathode Ray Tubes 

THIN TUBES aes 
Moncchrome and Two Color Flat Tubes 


ULTRAHIGH RESOLUTION 
(less than .O005" spot sine) 
FIBER OPTIC FACES 
HIGH CONTRAST 
Special Ultrathin glass substrates to ailimin: 
ate halation 
Projection Tutes—Ultra High Light Output 
SPECIAL SCREENS 
Any Phosphor 
High unifermity, Ultra Srenoth Texture 
Low Screen Noise 
High Light Gutput 
SPECIAL ELECTRON OPTICS 
High Deflection Senstivity 
High Beam Currents 
Maurltiguenss 
High Voltages 
SPECIAL GEOMETRICS 
Back Ported Tubes 
Special Deflection Angels 
SPECIAL GLASS STRUCTURES 
Internal Targets 
FULL LINE OF STANDARD TYPES CRTs FOR — 
Character Generators (Monoscopes. etc.) 
Readouts, Printers, Oscilloscopes, Radar, 
Monitors, Video Recorders, View Finders, 
Flying Spot Scanners, Back Ported Devices, 
Computers, ete. 


Video Color Corporation 


500 $. Douglas St, El Segunda, California 
Phone: 213 - 772-5251 80245 
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We can solve your 


MAGNETIC SHIELDING 
PROBLEMS 


In 


“MAGNALOY 


A a etal Paberia 


‘MAGNALOW... a Sickel-Iron alloy 
 ealruchigh pormeubility, desigmed to give the ullinsaie 
Hiadropen unmcaled fog miki 
V¥— nied by our Seal of Certi- 


be sheddhie 1 al beri ul aon 
mum permenbilig 


fication. 
ALS) AV AILABILE ... our “MAGCAALOY'? Pall 
+++ Sn .004 light gauge meu-recial maicreal for special 
facing applications, 


AS SPECIALISTS IN THE FIELD 


of Magnetic Shielding Components. . . 
We are qualified—technically and thru extensive 
experience—to serve you from an engineering and 
compultive basis, and to assiat you im the design of 
components io meet your specific Magnetic Shickding 
requirements al highly competitive prices. 


ON YOUR STAFF BUT NOT ON YOUR PAYROLL 


« Quotations submitted on request, por your Blue Print, for 
Enginecring Sam ples— Protety pes Production Runs 


« Engineerieg design assistance und conzulbtalion 
@ Precision fabrication to your exact engineering speci 


fications 

« Hydregen annealing wilh '“Certificatjon"™ om all fnbri- 
cation 

# Production delivery geared to vour scheduled require- 
ments. 


| ( oa Ma agnetic 


\ que, Radiation “ Laboratories, Inc. 


Was Wel Herth Avenue «© Rhetr Forest, Ill 
“my = Phone JPL-Ti72 © Area Code 312 
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DISPLAY 
PROGRAMMER? 


If you have demonstrated by experiance and | 
exposure that you can successfully work at 

the “state-of-the-art” lavel of display pro- 
gramming, our clients are anxious to offer 

you significant challange, responsibility and 
compensation. 


Counselling and placement of computer 
professionals is our sole business, 


Call Mike Parr (415) 434-2410. Write or visit 
117 Pine Sireat, San Francisco. 


source edp 


A Professional Placement Firm 


Cther offlesa ins San Francisco, Chicago, & Detroit 


ANIES ASSUME OLA CHARGES 
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CLIENT COMP 
tee 


LIGHT PENS | 


FIBER OPTICS 


CHbtbeghelf delivery of Eight pena engineered for ORM. equip 

mend? of for retrofit io CRT gystema im the Held. 

® LIGHT PENS = Campact — lightwalght — rugged — avall- 

able in many colors, 

© SWITCH — Geld of wher contact, wire MO er MC. 

Fluch, canned be tripped accidentally. | 


® LENSES 


Wartety of focal lengths — wengitivity area 62 
Guiomar: pets. 


© PE OPTIC CABLES = Stegle-Cosail for locating nieg — 
glia or aorylic flees — PWC-+ebber-armored of ia. Braid for 
@inength and durability — any length, Brood epectral renponee 


—* OE we will build jouw pee eeador cables bo your apeecE. 


Penver Pecicg 
Lighs Seurces 
Pare! meaning hardware and pen 
holders eles available, 
CORP, 
Po BOR 366 
BILLERICA, 
MASS. 1821 | 


Phone — O17 - 667-1951 
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TECHNICAL OPERATIONS INC, Burlington, Mass., has re- 
cently been awarded two patents for techniques improving 
the efficiency of laser. One patent covers a system for 
coupling lasers together in an optical antenna array that 
could be used in long-distance commmmannications. The ec- 
ond covers a passive laser Q switch, a device which holds 
back coberent fight emision until a ruby laser stores 
enough energy to generate a burst of power in the multi- 
mepawatt range... GRANGER ASSOCIATES of Palo Alta, 
Calif., has received an initial production order for 10 T¥ 
camera systems from the Ampex Comp. The $700,000 plus 
order i¢ a follow-on to development work the firm has been 
conducting . GENERAL TELEPHONE & ELECTRONICS 
CORP, New York, and ULTRONIC PROVOLACTS INC., Penn- 
sauken, Mj, recently announced that a GT&E subsidiary, 
SYLVANIA ELECTRIC PRODUCTS INC. has been megotiat- 
ing a plan for the acquisition of Ultrenic Systems. Under 
the terms of the plan, GTAE would issue one share of $50 
par, $% convertible preherred stack in exchange for 5 shares 
of US common steck, except for the 178,390 common shares 
already owned by Sylvania... An electronic display system 
that presents the stock dicker in book page format was in- 
stalled by the BUNKER-RAMO CORPORATION, New York, 
in the mew offfces of EF. HUTTON & CO. INC, ALY. The 
insiallation is the first of its kind in New York City, 


SYSTEMS ENGINEERING LABORATORIES IMC.. Fort Lauder- 
dale, Fla, received a $200,000 contract for the delivery of 
an SEL 6404 Computer. A closed loop syitem, the #404 
will be linked ta a simulated cockpit of a North American 
Aviation Inc, T2-8 aircraft. The procurement was from 
OCOODVYEAR AEROSPACE CORP, for the NAVAL TRAINING 
DEVICES CENTER, Orlando, Fla The USAF ELECTRON- 
1 SYSTEMS DIVISION announced thal a request for a pro- 
posal ised in July 1966 for electronic data processing 


LIGHT 
MEASUREMENT 
PROBLEMS? 


Specializing in instruments and systems for light 
measurement, Gamena Scientific combines 
eaperiance, innovation and craftsmanship in its 
broad line of products, including: 


Photomultiplier Photometers « Calibrated Light 
Sources « Telephotometers « Photometric 
Micrascapes « Complete Accessories. 


Far the latest catalagiue 
contact: Dales 
Manager, Dept. 103 
Gamma Scientific, Inc., 
7165 Kurtz Street, 

San Diego, Calif. $2110. 
hemediaie problems? 
Call eolleet 

(714) 291-2250 


wy GAMMA SCIENTIFIC, INC. 
J “See raat SID, Boon Po2" 
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equipment to be installed in the NATIONAL WEATHER 
RECORDS CENTER fat resulted in the mon-selection of 
equipment Since this announcement, new proposal require 
ments, modifications of the original, were issued... DIS- 
CON CORPORATION, Ft. Lauderdale, Fla.. has acquired and 
will produce and market the DIGIGATOR line of digital 
readouts and associated decoden/driver modules previcusly 
manuiactured by MICROPHYSICS INC, Westbury, M.¥, Dis 
com reports that production is already under way on the 
more popular displays and meules; the complete line will 
be available to the marker within a short time, 


ALPHA GRAPHICS ENTERPRISES. a newly organized com- 
pany providing a magnetic tape to microfilm conversion 
service, i now in full operation with headquarters im El 
Segundo, California, The service is byilt around the Strom- 
berg Carlson SC 4020 Micro Recorder System that offers 
the untque capability of producing charts, graphs and ne- 
ports at high speeds directly onto micrefilm from magnetic 
tape input. The system eliminates many steps monmally re- 
quired for microfilm production. Charts, graphs, pictorial 
plots and perpeective views ane produced to extreme accure 
acy on the SC 4000 Micro Recorder... FAIRCHILD SPACE 
AND DEFENSE SYSTEMS, Paramus, §.)., t& providing shaw 
scan television monitors for the Apollo program, The units, 
the first of whieh have eecentl been delivered to MASA, 
will be installed at grownd and shipboard receiving stations 
of the Manned Space Flight Network throughout the world, 
The equipment will be used to display television pictures 
transmitted to earth from Apoalla spacecraft. In the early 
tages of the flight, photographs of the astronauts and the 
inirument panels will be displayed. Later, after the astro- 
nauts transfer to the lamar excursion module, photographs 
of the moon itself will be returned 


4 
a Bu 


BRRSEGRE 
obebau 


TTL IC Drivers 
for NATIONAL 
Readout Tubes 


From stock: Decoder / Driver, Decimal 
Counter / Driver and Decimal Counter/ 
Driver with Latching Memory. 

#15 MH, Counting Rate @ For all side 
and end view National readout tubes. 


NATIONA 


ELECTRONICS, INC. 


0 Varian subsrdwary 


AZOUEST 
BULLETIN 
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DATA PROCESSING 


SYSTEMS 
ENCYCLOPEDIA 


The mast useful op-to-date information on equipment, 
sultware and related data... 


Many separate services tut been combined, updated, riveted, and! onpanired 
=e on comvenien! sévwice, Here's what the new SVSTEMS ERCYC i 
BM Completely neviged Electremechasical Equipment Service describing hendreds 
of items — punches, converters, transceivers, accounting machines, statistical 
machined, morters, collaiots, tape punching bookkeeping machines and adding 
machines, common language devices, and many, musy other sHectromechonical 
michiogs aed gystems. Ml Completely revised Electremic Equipment Service 
Geptrbing hundreds cf computers and competer spite; — mageetic tape, 
Bugeetc dren, findom acces, sol) viele — inclodes peripheral ged puailigey 
equipmmat, MICK devines, optical scanning and other input devices, Gaia sine: 
apf ane reireral @quipment, doi commonicgtion, asd mee j 
pdating. on eqeipment and software references inchedes new information and 
revered infgrmajicn. Mf Computer Applications inclodes more than SO) cone 
Siadies mow, ples new applications issped monthly for the deration of your 
tubacriplion. (i Comalative Master Index, revised quarterly, gives pea instant 
contact with exactly the information you want. Mf Latematic Selection charts 
provide ready acces lo comparative data on cystems, i Bibllagrphy al 
books, perigdical articles und other relerente toortes — the mogl complete 
ewer published, updated regularly, Wl Claceiieption Syatem provides migue 
aed eaty meted {or mantaising monthly updating. (i Many other references, 
including the most complete Gloster ond Manelactaner Guides every published, 
Wi Mdateriol is ie easy to read printed format. Functional lsogeleat Bineling. 


Ce ee ans 


AMERICAN DATA PROCESSING, INC. } 
4th Floor Book Auilding> Detroit, Michigan 48226 
Flense send Gote Froceuing Spetemi Eneyelopadio for free 10 | 
doy anarminoten. lf ned fully convineed ghot thin unique Encpele- | 
pedia =i! repay in ccat mony times over I will return HW and H 
cere nothing, Gthereiee | will remit of rater ladioted below | 
Plug shipping costs, H 
CE) IS TRSGUCTONT COR —Spwtems (otpeiendig with peeting foe ] 
ford motte = 194 H 

CD) Aes adie! pear of Meetily lipeting — hs i 
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Common denominator 


What's a cathode ray tube got to do with Planes, Power 
Plants, Punch tape and Physiology...? Plenty! 


A good case in point is the special 
four-gun electrostatically deflected 


CRT we developed to display four 
phenomena simultancously —a 
great assist in Physiological studies. 


Another is the 19-inch CRT we 
developed for high precision appli- 
cations. [ts aluminized screen in- 
creases light output, making it a 
natural for the Computer field. 


For the Aviation industry we 


build a tube with special resistance 
to extreme shock, severe vibration 
and altitudes of 50,000 feet. 


of industry applications. To our 
knowledge we haven't yet built a 
special CRT for the Peanut, Para- 


chute or Petticoat industries. But if 


And for Power Plants—the 
Atomic kind—we supply a 5-inch 
flat-faced CRT which features a 
helical resistance winding toinsure a 
smooth voltage gradient over the re- 
gion of post-deflection acceleration. 


There are many more “for in- 
stances” in our ever-growing list 


Sales representative areas available in U5, and abroad, 
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they need one—we will. Why not 
call us today...or write for our 
complete capability story. 


GENERAL 
ATRONICS .- 


ELECTRONIC TUBE DIVISION 
PROLADELPEL 


conan 
— 
4 
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Data Coupler 


Andemon larciven, Mowilsin View, Calil., 
offen the AGC 2 Acouitic Dala Cowpler, 2 
device for vending and receiving data between 
a remote termina] and a computer uiing any 
ordinare telephone dev pet and phone fine 
lt i weed tolcally wit a Model 33 oF, 35 
Teletypewriter but can alec be uped with amy 
machiog of display which cam operate with 
o T03A Dalaphone, Liked with a Teletppewriter, 
the cookers i ogo! i pode 2 ee 
mide oompaler terminal which can easily be 
wheeled from one nace §b gmither whenever 
an ordinary telephone |s available. Coupling 
with the telephone avem is acoustic both 
nk ae cet of ihe telephone svetem, assur 
hag compaibliiy with telephome hardsets of 
Varo Mmagr 
met Canmecian ja belo 
required. Operation ia independent of signal 
evel, abowe a required minimum, and na 
djastrent is required. 
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Deflection Amplifiers 
Beta Ingiument Co, Nealon Upper Falls, 
‘ios. Fat umacuaced o aew family of dedlee- 
loa amilen, Modes DAI, DAIM, and 
DAIS, Thee all alison sadid state modular 
Packages are gaid do feature high deflection 
prrenmanee characteristic: af low cosh They 
are GC coupled operational-tyoe difference 
ample atl are Geigreed f appleratins is 
any qathode ray tube of orage tobe diiglay 
fribom employing magneli¢c dellection, The 
units ane wed to he capable of gupplying plu 
of mings 25, 4.5, and 1.0 amperes of deflece 
lion current respectively to a directly-coupled 
deflection coll, The mendules Kase two ifenti- 
al channels of power amplification one for 

X deflection and gee far ¥ deflection 
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Multiple Switeh 

Amoican Zetiler ing. Cove Mae, Calif. 
Olle Series 1-29 multip£e peiich. The device 
features gi POT contacts im leis tham ome sq 
is,; Gwerall depth behind panel is 1.5 in 
Square buttons can be mownted in ikght 
furallel roves to form 2 Block. JAD contact are 
id to be inside a plastic heouning, which pro- 

des, PSO Oa, PRnetrien a! fareige 
puriighes. The firm claim thy: ae bubecand 
needed! at metal parts cub agains mylon 
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Vacuum Tube Readout 


leiestial Electrondc Ereginecrs imc, Van 
Man, Calif. hat announced a stinglesplane. 
Vetuum Tube Readout The twhe, a 10 Gun 
LRT, powers an electron projection watem 
Tur iis gaad to deeplay characte with elaring 
and beightaess: ants o flucnescent screen 
facily viewed under direct fumligal, featunnes. 
ie gid t inclade powerless eoentral eri 
Ly hing, la Power Congumetiogn appro 
400 milli watt, and wmall gid swing 
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Miniature Indicators 
Aleo Ebeironic Products bnc., 

Mitt. offen 2 numeric readout Mf. 
Uleminated iim. digitt are indicated an an 
engraved lucite plaice which is edee lighted 
by a new tees, bong-life incandescent laren. 
The figures are Feed as a series of while 
dois and ore Clearly diiplayed. Furctian of 
ihe laps is to provide Uife up ie 30/000. 
7.000 hears. They ane gid to be soldered ia 
place to eliminate Improper contac, probleri, 
Tyre 70M or 2782 lames are physically mouna- 
ed ino odd and even pectacs. Marrow width af 
the indicators if said ta allow for more 
fume pedo be be displayed and im 
Malled in limited space areas. Overall cine is 
24) tf, high «§ 4 in, wide 
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Space Control 

DLE. Asmentes, Lat Alamited, Calif, af- 
fen Made! #17, an geld note the finmn’s [ine 
Gf Opli-Alan Space Conte! Centers. The mod 
el, detigne! a: a ical holder. meacures 10 & 
= Si) im, amd weighs 2 fb. All tond hodldess 
and part: compartments am withia the user's 
mormal neach Baiben if Contre Lise mH 


provide a quick maiural gep of tank ane 


r 


Hded of pa 


part. JAll nendel: are im thle 
plastic amd ane cai bo be at poe 
and retist acicts, alkalis, paints and tlaing of 
afl bypHa 
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Plotting System 

Caldemia Computer Products: inc., Anaheim, 
Calif, offers the Model BAYS eclectransc digital 
fobling system. which is said te ade a new 
dimension fo the concept of digital plaiting 
The high-speed, tulhy-incremeatal digical 4 
ling lcm | te a CRT plader with peo- 
vio” hee uphsic recording, and oper- 
ates 21 aha Ba fines the plot gneed of the 
elecro-mechanical pen-on-paper plotbers 
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Button Switch 

Trasnisno? Electtanies Conn, Minneapolis, 
Mina., hua deweloged a mew subemimiatune 
fishheltoa twitch, the SBS Sere, concer 
1 SPE oC Inetleuaments, COMM i, Gaia 
eiiing, indweetial control, and minile guid 
fyibems. The unai’s body meranures conby 
(LSRQ on ciameicr by 0.468 in, bome, 1 meets 
from the rear with a knurled nud in # 4 iin 
Bole on mounting oeaternm ot chow ap WA in 
tk will fit WG in, ta Wb in thick panels 
The gwitth i ait to be rated for one million 
thet of operation while carneing its full rated 
arsign cucrend of 1) ma at TESVAC, non-in 
Gocive toad. Gold fintghed bree turret termin= 
ali are electrically isolated from ithe switch 
body, Plastic pachbutions ane offered ia gern 
different colors and may be het ataenperd with 
one characier up to WS in, high, Operating 
and sinage beeiperadury range if fron —40 
deg to +65 deg. at 5% bunidity, maximum 
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Have 
ALL-MIL 
‘scopes 


will modify 
To A/N system 
requirements 


For: 


a 


hlechanical Interface 
Electrical Interface 


= 

* Human Factors 
* Form Facbors 

* Exterior Finish 


Why compromise your All- 
MIL A/N system by using a 
commercial “scopet 


All-MIL (te MIL-E-16400), 
Fully transistorized I. 
‘scopes are now available in 
standard rack and portable 
(18 Ibs.) bench models—in 6 
to 10 MHz bandwidth—com- 
plete with accessories and 
plug-ins for non-obsolescence. 


Wider bandwidths and un- 
usual form factors and per- 
formance characteristics are 
available on a customized 
basis. 

In Preplanning Your Next 
System Design, Why Not— 
Leave the Display Work to 
Lisi 

Call or write for Free con 
sultation on YOUR “scope 
problem. 


oem, 
=. 


rapuiths 


GENERAL 
ATRONICS 


ELECTROWIG INSTRUMENT BIVISION 
POLL PERL LE 
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AS 


High Precision System 
rewer Labo 6 ine. Weetboro 


Sa 
the | 


Yolimeter, a mew de 
wiik MGiant @etngy 


F Maiti o- 
peepee tear as Our assignments demand fresh futuristic thinking as 
de- we are developing a new line of display products in 


rt irans- both color and black and white for new Goverm- 


dh Phalecriag uit: ENGINEERS mental and Industrial applications. 
woe r. The 


a full lime ris Phileo Houston started in the display field as the 


: 3 pa splilers, € hart hit. | I , prime contractor for the NASA Mission Control Gen 
: Nl erie ; eet ripe as ste HAVE A | ter. and is presently providing fo MASA a new digital 
wie anhnce im £ indiana apn! cations color television system 


Circle Reeder Service Cand He. Bf AT PHILCO-FORD. In addition, develoament is in progress on small 


aiphanumeric displays and large high performance 

Binary Encoder System digital systems with a full graphics capability. These 

Baldwin Electronics Ine. Litthe Rock, Arkan- will be used in new industrial applications and pov 
offers a small vine parallel natural ernment lreetallations, 


a aterm whic 
r EUG pole, Genet! nee 


Qualified applicants must have background in circuit 
design, logic design, digital TY Raster and/or Stroke 


ncoder wih a lamp life 


BO) Ficues, The syabem has i 4, igi 
17-bit per tum, oalputs compatible to moal Writing systems. Positions are alsa available fi 
i oF 
and TTLIC - 1 niuires cml I \ aa ins - 
| 3 T fe li, Legie an 2 4 rei Ny professionals with ratal nig Drum,'Dise design. Fane- 
woh dupply voltage) imchuding the lang volts : : : eee oe : 
Ize rience in computer design or peripheral equipment 
desirable. 


Cink: Reader Service Card Me. bf 
lf you qualify for these interesting projects you are 
invited to send your résumé bor prompt and confi- 
dential consideration to Mr. H. 5. MeDonald, Phileo 
Ford Comporation, Howstan Operations, 1002 Gemini 
Avenue, Houston, Tewas 77038. 


Light Pen 

lnformation Conirel t 
Calid., « 3 a new high se wily fight peer. 
Threugn che wee asf 
light 2enag element, 
willy employed in 
eliminated, which if wid 
ia a oundt lighter in weight and ag 


le bundle 
hat been 
resual bed 


=\ | 


hagh anata Abort 
fen also 


WICH Fuga Fa 


ry WUSTLEN CEWELOPR EMT LABORATORIES 


As eqeal oppertiaeiiy emplopet 
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TY Disc Recorder 


General Ef caynamicg Can, Garland Texas 


anc inaiient 
noone of mone 
Anahort  chone Dy laine 
a; on o@ felephone. [he 


cui ef goencml mew GEC 
whose marke will be banks, 
eo CORMAN, se mher er Poin 
ormation can be shared am lhe 
1A recording anel wra- 
matical by o 


lines 


Mareo-Oak Presslite® switches give you instant light and 
color check of system status. They're the smallest illori- 
nated pushbattons available with contact of 5 or 
15 amps wp fo LO vac... maimam bane y width at 
diameter is lew 4 


erorises. lin 
der incelin 
Surg car ff 
ft the af 5 hr On & nanoe 


than 34." Independent and isolated 
lamp circuits to indicate switch mode or remote aya 
tem sStmfos meh lesa pearee| Apeice, greater design 
latitude. Snap-action Sgr long contact life with a 
wide safety margin even beyond rated currents, 


trol pash E 
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Tandem Typing 

A loureim Square electroanit altachenent is 
t uipub of MATE Milge 
itomaic typing equip. 
Jitaches bo 
ioe for ihe 

7 
chment opseral rity ¥. al 
1 Cain 
' 100 oviginal tyeewrilten ec 

according 16 che comasny. 


3 
Elecitanic Cmrg.’s 
feent, Thee nw 3 

a PAATE reader 


MARCO-OAK 
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4 divisson of OAK ELECTRO/NETICS CORP 
207 &. Helene St. 4neahoim, Caitonis 82605 


FE Ciwhs Feader Gaerne Card fie, 65 INFORMATION DISPLAY, Maw ume 1967 


CRRA TICON DESPLAY, Alaqa' pune Ub? Cire Bide: Service Card Ma. 78 


Miniature Display 
Bowmar Inairumend Cor., Port Wiyee, In- 
fur, olen a new miniature readout which if 
eure fireoily fem digital compaber cee, 
eliminating free the display amy oeechanical 
Of analog-o-digital avapmblies, drives or pervect 
Wholly electrical, the DAIMO Logiatar sald 
to incowporahé any soled saute modudes re 
Qulred for interfacing with GCD, LBL, or any 
fiber avallabde dighal vignal infonmalion, The 
package fh available with from ihoee bo eighs 
l2-eoditian fadaul dma are! contains its 
own galing cicuits, timewhaing capability, 
dan verge aed guppreaton circuits. Grums 
are internally backlighted, adjasiable for any 
datk oo bright environment, The 0.2 in. high 
characters are white om black fields, Gat are 
translucent for typical red digpalay in darkeess, 
Circle Maaedat Sarma Card Fig. a 


Pushbutton Controls 
Usninusa Seitth Do, Maman Elechronecs 
Comp. Wallinglord, Conn, kas annsunced a 
fiw line, the Unamae LPR Series FF 1h cot 
fit 6f fouc-lamp lighted! puisel eonbral de. 
tigned boo mee the requirement) of MIL-5- 
72K. Features inchode single sonew manianting. 
beosiep relamping and factory-installed inm- 
tema! lamp busting. The line is offered with 
customized mesages in a wide ange of cise 
play sivles and color coding. They ae avail. 
ale wiik pan, Chee of four pale mementary 
of Mieraie action teaiiching. The eniiches ore 
af medular deiign. An added feature i an 
odering sayahem which peomits the veibched 
fo be chosen by compoment groupe, whelber 
for a complete avembly or for a separate sub- 

aver bely. 
altel Fbeaader Herrin Cantd He. at 


+ This new Phosphor has shorter persistence. 

+ Greater resistance to Screen Burning than P16. 

+ The Narrow Band Emission is in the visible range 
— no complicated optics required. 


TYPICAL CHARACTERISTICS 


Persistence 
Spectral Peak 


Decay to 1 30 5 
555 nm (55504) 


Ifyou do want ultra-violet, speciy Ferranti Type “WW phosphor whieh 


is more efficient than P16, 


FEERAET! LT, GE Ma, 


CHEDDERTOM, OLfewll, 


FERRANTI 


Fvad waite if Foden 


LUNASHOE, ERGLAMD, Tel: (O60) kidin bei 


GL: PERANT] BUBCTRNS 1 BakT BETPAE A PLAUOEW, MEW PO nee, Pele 976 999-a00 


CAaRd: ARERAMT-PAEEAD ELECTRE Limnps, 


Te ST, TORTS 18. Gafebe, Tel: Pe?-3b 
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Strip Printer With 
Take-Up Sposler 


Clay Con. jan Gabriel, Calif, offen ihe 
AM-T6 Strip Printer, which udilines *‘en-1he- 
fhe” printing techniques as uted in large on- 
lime computer output printers, The nmeechus- 
amt have been reduced to five functional sub 
aeemblics Complete unit with efbectronice 
hat been miniaiurimed to easily istall in in- 
Meng parle of lage sysbems where hard 
copy dau recording if required. The unit 
weighs Si) Ik and ooguapitt 200 cubic im,; at 
wat designed to m= applicable sec 4 of 
SAj Ef ared AAil-1-DeM), Priated infermates 
bo presented serially to (he Gperaior al up io 
5 characters per second with a selection of 
fe characters: printer can be adapted io ac- 
eeat ony parallel & line BCO code at several 
inferface logic vollage options requiring low 
Uriving currents limippd by the 5 Ko ohen input 
leripesdance. 

Circle Beader Service Cacd He. £9 


+ 1 
Display Line 

Aree line of position diggliys, Ve-Poant It, 
hut been introduced by Eemex Electronics, 
Hawthorne, Calif, a unit of Ex-Cell-O Carp 
Wu-Poind Ol ois a sealed onlt wiilizing inte 
fated circwitvy, Readout is obtained throwgh 
display tubes framed by a black parel fos 
Tainan contra! Size are weight of the 
unit ft taid ta alle invallaGern iA a Vernet 
of focaiions io facilitate tanvenion) viewnng. 
The Bisplays are aid ta be applicable we 
aimaost ary manually operated areliar numer- 
jeally centrolled machine fool Applicagians 
alee ate being made to inspection and layout 
gui pirate 
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Miniature Switches 

Aleniwilch, Lawnene¢, Mass. Glen a mew 
Gouble pole OR-ORHOM iminkature eatitch 
They are designed to have “om” podiligond a 
oppose ends of ihe fewer dhw with af 
aol Center position. They are available in 
these sericgs Preesiom E Serkes, Standard M§T 
Sertet, and Misglang Seri¢s with 15/2 in hobe 
Current ralings are 6 Arepa af 125 WAL, 
MAT Seaiet 3 Ams a4 715 WAC 
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Digitizer 

BATA Teche ony inc, Walenta, Pelahi., 
offen 2 condinabe dagitiper With o rescduticn 
af £005 im and accusacy of £6.00 in. The 
unit is intended primarily for ose 2s an 
mage Plane Digitizers, as well as dor Graphical 
Digitizing, Postianing i accomplished by 
mean ff ogee! wale; mled wiih S00 lines 
per inch areal petenbl on the 6Carriage-way 
in the K axis and along the alidg-arm in the 
Y axe. Linear incremental en ane tei 
pled in the Ko and ¥ anet § o 
nfs per inch oe avel. Pe Iharet 


nesltio mn ia digolawed im six digits 


Grete vader Sere Dard Fie, 2h 


Socket 


Augat lac. Anbebera, Faac., has o 
fei! Soerhke * large chamdered @ery 
holes thal guide component leads into tock- 
el. Pin clecles match those of (C's: wiping 
Biid-plated comtact: are sak bo assure low 
contact retiseace aber 100,000 insertions. The 

f ‘ deskgned for “pushedif' invtalla 
pean Ieneperdivret up 
lo 19) deg may be witained: the tockets are 
orailable in 3, 4, & #8, 10 amd 12 coniaci ar- 
Tanger bs. 
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Hi-Q Deflection Yoke 

CELCO, Mahwah, ALL, offers the YA Gre 
flection Yoke. detigned for Me in. meck CETS 
with S2, 70, of 30 deg deflection angles It 
ip available af a yee and ia combination with 
whian Carreeer of 2 oRAbeEring device, 
ih, The front Flare mm daid eo elemimaie 
rderline neck thadow and gla envelope 
ference problems The special high (} 
i core is claimed to provide high sensi- 
fity in AeboRe Orne CcPCUIES 


Circle Reeder Servite Card Me, 0 


Film Processor 

A miching chat ptettidd CRT recordang 
film at up to 30 in, per minute, ane permits 
acorns moneenkt ater proceding, hai Geen 
developed by Mark Syetems dnc, Santa Olona, 
Cald, Called Model 1200 Rapid Acces film 
Proce, Ue muchene accept: any 35mm 
films wed in (RT cameras, Semi-archival 
quality i said to be achirerd without pernt- 
processing. Wp io 260g ft af film can be 
proceceed with ome foading of commercially 
available, higheemergy chemicals. Two onits 
mule up Model 1200 A chemical supply 
module hawied ihe netewary PrOoesing chem 
beals Ideweloper, clearing salulbon, Finke sali 
onl and pumping apparates. Deviers for 
tnnaporting. processing, and staring the film 
are contained im a processor meodule. The 
modules are conmecied by hod lengths of 
cable and plastic tubing. 
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Solid State EL Instrument 


Aerospace Product: Research Canp,, Santa 
nica, ‘Calif, hae developed a low-power 
ithe, digitabcompuberdriven,  electra- 
Aesoene (EL). reubtimode digital display. 
The inwrument was dewloped for NASA's 
Ais Reeeatel: Center for use in lebowatory 
sinsulatiogs, The anil, the Vertical Scabe indi- 
cator Abodel WCEP. lc: a bargraph chal can, 
oa computer command, be translarmed inte 
a pobnter or marker Aubomailc scaling. & 
flabersearning weahe, and parameter title in- 
decotar for moltinenhe cpcralion ant inch 
In the imtirument, A eendenar Hight eutpu 
fhe Ufetioe of the display is said ex / 
wicked! ba automatic beightneds oon 
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Indicator Lights 

€iroon Component Carp. Sant Barbara, 
Calif. offers a mew line of Bug Eye shapes 
ldecanor lights. Offered im 24 different shapes, 
tacluding stars, circles, diamonds and squares, 
Ihe indicvianht ate wid ta provide message 
flew ) throwgh waricad vhagees ard colors of 
hens, Whey are 292 in. overall hengeh, with a 
have! diameter of 8 in, and ore forsished in 
incandescent and neon, in single and double 
contact models. They cam also be witdl bo Fes 
Place existing lamers, 
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ie 7 
Digital Drofting System 
Berson-Lehner, Wan Muy, Calif, has an- 
nounced a mew cipgital drafting ssbem which 
OCGrIits St teed: oer FOO in. per menue, 
with an overall aevem accurncy of OO02in. 
Eealution if O.007 in, The [6S is designed 
J dor awermated duhiag, mumencal 
configuration  lefeir Sn giePering 
fabrication and ariwork masbers uted fa glack- 
ing of integrated circultt ard waler-thin com- 
fomnenis, a well as other peoduction enginecr- 
ing tequiting exact registration and ultra-close 

folie rarneen 
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INFORMATICN CMPLAY, Muayibune Ter 


. 
Display Converter 

Paclic Abnaerementt lnc. Pala Alte, Calil., 
oles Ive new CRT Display Converten, The 
Baie converter enables a recorder to peevidle 
a lange, precisely pealed plot af a CRT display 
lt is an interface device which fis beteeen 
any cecilloscope and X-¥ of ship chart ne 
corer, The first mew dew, the PRA 1001-2, 
enables the intirument to operate property 
wh CuFVG Tracers, Mew cicuibry aemees the 
ubtenee a a wmpling pulse which caus the 
pen-life é bo enévgize ared the reireee cars 
cuit ta tytle, The derice tensed che ene! af 
the CRT trace, lifts the recorder pem and ini- 
liabes retrace. Am additional contro! allows the 
operator fim sei the neconder vertical start 
Point owen though the CRT trace warts aber 
the fore vertical gratioule bine 


Circle iader Dereepe Card Mls, $0) 


add light pen 
capability to your display 
for less than *1,000 


Sanders now solid eats PHOTOPEN® 
Model EO-PT ayaiem enables you to 
rear sensing functions 
mn high date rata CRT displays using 
variety of charactor generation 
techniques wiih push button ease. 


aa eps all these features for bess 
than $1 


Fawt Ham Hah ... Oubpat pulse le 
practically colncident with the leading 
edge of CRT ont pulse. Typical 
time dolay is less 1 microceconed 
— matches fastest CAT writing speed, 
Wersatility. .. can be used wilh a 
warioty of charactor generation tech- 
niques, including shaped beam, 
manoscope, siroke and dot malian, 


Hil peed .. Adjustable to 
eymbola tog dim for 
oye detection, yet mecommo- 
dates intensities above the comfortable 
vtowlng level. Spectral response spans 


SANDERS ASSOCIATES, INC. 


Creating New Directions in Elecrronies 
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Film Viewer 


Bauthreg Cor.’ Martnonics Div, 


Palos 


Verdes, Calif, offers a film viewer which mag: 
nifiet images wp bo 70 tienes for precision ine 
lerpreiation and evaluation of film, The Mexfel- 
100 ue ihe zoom bens fer continued variable 


magnification beiween ike F ta 


tomes 


hinges, anf provide: close-up viudy of any 
nan of any frame. Supgpested applications in- 


dude: reconmaiveamce benagery analysis; 


fheld 


map Haliahon ared Pere aa Dea © Mbtecolog- 
jeal salelite pho cvalublian; gedahysical dare 
wey and siudies; and photointenpretaiion bralm= 
ing. Data om film rolls wp to 1000 ft long. be 
tween Ti-aim and 94 i, wide coA bee ac- 
cepted, and afl Gees of film can be Randied, 
duch a4 infrared, thin or standard (hase, or radar 


sensor film. 
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the range fram 4000 te 11,000 
Angsirane. 
Foalpreal... special circuitry elimi: 
are falee or multiple teiggering fram 
ang perience phosphors, ambleni 
ight nad CAT face and implosion - 
ablatd rofloctions. 
Pinpoint accuracy... an iMuminated 
findar-circle “zeros in the enact 
cee area belng sampled. 
lal power supplige ... power 
Hite erp ment is 117 walks, gvablable al 
any slandand ac outlet. 
For ieas than Sih, enn gel 
ter fexibilit a partcriance 
rdaia diggla cate repr — 
with Sanders néw PHOT 
system, For further iiecaaiion ora 
demonmration, contact Sandors 
Associates, Ine. Microwave Division, 
Mashua, Now Hampebire 03050. 
Prone: (50s) BES-Seei. Ext, 781. 
TW: 228-1837, 5.4 Microwave, 


TM, Faint htt bead, Li, 


MICROWAVE DIVISION 


Wa 


ain 
Television Camera 

A new solkd-siite television camer for com 
lisueus opention ia usteaded locations and 
under mineme emiranmenial conditions has 
heen snthitiueed by Raylleean o., Lewin, 
Adggs The WGS-BR cameras is 2 comme rcially- 
available verian of a similar camera ewel- 
oped for moniloring hazardows areat and for 
indemation transher im ihe mation’: space pre 
gram. It is said bo be well adapted to military 
aad) jedurivial security brstallatioans, and 1 


COMPUTER DISPLAYS 


State of the Art Computer Controlled Displays — 
Computer Grade Quality and Reliability—Industrial Price 


ITT 


CRT DISPLAY UNITS for Graphic and Alpha-Numeric Display 


Dror chegration in ditlecelt area auch ie 
Kigh temperatare areas in boencdiries, beedetur- . CG 202 CHARACTER GENERATOR | 
ing 34 in, in deamener by 1 in, long. the « : 
camera is said Li hawe a minimum horizontal For aipha-numeric display use, Penmits computer © control of character } 
resoludlan . ed oe sia Produces character display waveforms intensity and 
i @ Rea areca 
re k l= from BOD input codes. ey supplied with 36 user-designeted 
Draws high quality character, using characters, expandable te 128 char- 
es ' stroke techniques with subomatic acters. 
Binary Input Display comer-rounding. 
lmduvirial Electronec Engineer lne., Var 2) Full Aipha-Mumeric Character Set. 
Hens, Calil,, offen & tedal display package ses. chan character codes to facili- y | 
utilizing Silicon Controlled Rectifiers as the ee changes in symbols. or input do microsecond average character- 
buait solid tlle component, Accepting a bi- drawing time. 
mare inpul, a 7 in, neeesage is automaticalhy 


projected on the viewing screen, Cepcrating on 
a rear peeaeciion principle, the display nit is —— 
said to be one hall the cast of comparable W 

equipment, Regquivimg an eight hing impart 
(BCD Cade), the display wiilines ben Gubputi 
ba drive ben lamps with a twee quipul option 
available. External voltae i required for the 
logic circuit ac well as for the lames. All of 
the SCE umits are detigned with forbidden 
code necion. Should an improper code be 
pied, a blank viewing foreds if indicated 


Circle Beader Sernooe Cord Mp. 


KM 906 THREE-COLOR DISPLAY OSCILLOSCOPE 
a | faa | Resolution | } Sensitivity te | Video Fe 4 
rw 206] 19°] roxio” [ astro | suet ome] 25 ee 


KM 105 COMPUTER DISPLAY OSCILLOSCOPE 


Model Usable 
ope ny ent ear | Se | = 


Redar Simulator 


Canoga Ulectromics Corp, Chatrworth, Calli, 
ofernsa new Video Target Stimulator detipned 
for use af fint echelon field mubntenance 
Cquipencal. The Abode! MIRP-1B0 Eeclar Signal 
Simulator it one of the latest in a family of 
Valeo Lael timsulabam dedigned for aevicing 
tactical alecraét exercising berralim-avotdance and 
airloegnoumd radar modes. The J4RP- 180, 
which gemenies dimulated aite-ground vdeo 
reget aad ninge muvker lange for uae wilh 
moncpuhe mdr weer, i kl fo featore 
jum, Bi-polar didlenace and MRI wideo puloes 
whose widthe arel gloges wary as a function of 
range and grazing angle for use in the maine 
tenance and calibsation of the latest benim 
following radar qviema: veleo pulse charac- 
feristics ane continugutly waried over a dy- 
amie mange of 300 te 1, 
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jar wosie [armen om RE] 


Rear-ported GAT Gisplays i 


@ as 


Hybrid Deflection CAT Displays 
Special Sara CRT Displays 

Hi Speed Character Writing Yoke 
Hi Speed Character Writing Deflection Anvplifier J 


ee ee ee ae 
> * 
. iG 
i 
| 


Available on special request. 
KM 105 \ 


~~ 


> 


DISPLAY SYSTEMS 


Custom system design using standard 
assemblies. 
Complete display system capability. 
' ATOR « May be assembled rapidly and eco- 
VG 201 VECTOR GENERATO Rae Sen clalre aneiven: 
For graphic CAT displays. « May include other elements, such as 


=m 


hs 


i 


0D 101 DISPLAY CONTROLLER 
Computer control of switching between 


The New 800 Series Miniswitch 


...the smallest thumbwheel switch available 


The Series $00 Miniawitch ia specifically deaigned for instruments, 
controls or systema where panel apace ia limited. Each module 
requires an opening of 6° high =x .B" wide. Any number of 
modules may be ganged into a single unitized assembly, Spocera 
are available for functional separation. Large, white dial numbers 
are set in a non-glare black background for easy reading. 

Features Include: Two, 8 or 10-position setting dials—direct con- 
version of dial posltion te 4-bit coded outputs. Provision for com- 
ponent mounting in output terminals on some models. NEW—5 or 
26 volt replaceable lighting—any color—requires no solder or tools 
to replace lamps. Send for new Minlawitch Series B00 data sheet. 


—__) THE DIGITRAN COMPANY 
A Division of Encevco Corporation 


B35 South Arroyo Partoway, Posndana, California 
Phone: 213/405-3710 
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Miop and Chart Digitizer 

Calma Ce,, Santa Clam, Calif, fag inere 
Qyord its Model 48) Digitizer, a device for 
reducing analog graphical data from large 
mape and charts fo cligital magnetic tape for 
Computer processing awl analysis. |) its said 
io feature Variable letenal Prageammed figi- 
fang, @ tolyloon he the limitation on graphical 
data reduction ipeed impoied by the nelative- 
ly low jpeed of available owlput devices. As 
the operator manually traces the graphical 
data with a styles, the mowements of the shylus 
ae comweried to digital aignals for recording 
on the output foomputer-compatible, 7-chan- 
nel, 556 bail Magretlic tape necordes, The WP 
digitiving #otem dla an overall maximum 
dagitizing speed of GOT in, per minghe with a 
retclation of 0.005 in, Accesories ane available 
fo permit redection of data from projected 
lémim, 33mm, and Minm film images, paper 
Lipe output, direct imterlace to an IBAA 1130 
TOmeuler 
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INFORMATION DISPLAY, Miuniurme Ti? 


Draws straight line veetars of any 
length, 

Uses absolute coordinate input date. 

Normally mounts in the BO-101 Inter- 
face Unit. 

Full screen vectors. 

Automatic intensity compensation for 
writing beam speed. 

100 microsecond vecbor tine. 


local memos, console beyboards, 
ets. 

© Vary wetely in application and scope, 
An interacted and rapid response 
awaits your inguin. 


LP 303 LIGHT PEN 
AND AMPLIFIER 


For operator use with CRT-displayed 
data, 

Provides computer identification of spe- 
cific symbols of character, 

Uses flexible fibar-aptics cable, 
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character, vectors and points, 

Interfaces available with most com- 
puters. 

For computer-display linkage. 

Converts binary inputs (o prechion ane- 
log positioning wHitages and internal 
control signals, 

Interacts with the computer on a re 
quest response basis. 

Accepts any polarity computer input 
signals. 

Operates directly trom 36-bit or 48-bit 
input-output dats channels. 

May be supplied with an assembly mg: 
tea for use with marrow LO) chan- 
mela 


TTT Qnetrumente 


INDUSTRIAL PRODUCTS DIVISION @ 15191 BLEDSOE STREET @ SAN FERNANDO, CALIFORNIA 91342 @ PHONE EMpire 7-616) 


CONVERT 
COMPUTER DATA 
TO TV DISPLAY 
| WITH THE 
| ELECTROSTORE® 


This TV Display shows a high resolution 
alphanumeric presentation derived 


oe te ts | 


a computer. It is only one example of a 
computer display using the Electrostore, 
Model 771. 

Made! 271 Electrostere 
j sineteaen Finrage hie 
iyo were or 2 


i ¥. # 
4 * oe | bo wane or 20 Mb 

: a fi | tape Amplitedy 
; PT ewsirea 7 vols to 


a be | 2G wee pep 


Ie 5 volta pp 
=, Ceflection 
er ee OC ts OO Kr 
Programmer (ptional 


The Modal 221 scan-converter utilizes 
a cathede-ray recording storage tube. 
Input video signals and deflection 
information ard applied to the tube 
through various amplifiers and con- 
trol clroultry. Data is stored within 
the tube in the form of @ raster, clr 
cular, or apiral scan. This information 
can be read off periodically through 
appropriate amplifiers without de- 
stroying the stored data. The input 
can be up-dated periodically amd the 
stored information erased partially 
or in ite entirety, By introducing the 
proper signals, the Electrostore can 
convert a variety of formate ta TV 
display, ie. computer-to-TY, radars 
to-TV, IA-to-T¥, or sonar-to-TY, 

Write for technical memos and application 

notes covering the Electrosiore. 


e 
 Zmage 


Anais 
233 Creaceee Seeet 


x Waltham, Maa, GF154 


@ ew ej men 


A DMISIGH OF 
A544 CORPORATION 
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New Literature 


WALWES BULLETIN. Walworth Aloyoo Ball Valve 

Div. A.W, offers a new 4- 
page bulletin describing their stainless sbeel 
Aone ered ball valwes for 0 Wit mervice. 
Bollea 55-661 includes illustrations, drawngs, 
Pieure/bemperiuee charts, dimensions and 
peers lists for valves ranging im size fron Ve 
fo 2 im, Walwes feature reinforced TRE in seats 
and floating ball design for tight chosuve, fine 
wile construction through tem, seat and body 
ane lacked in ghem conection af salety 
aguindt blow-cul, The Bulletin offers a list- 
ing of Wahworth-Aloyoo manufacturing and 
administrative facilities, warehouses are) sabes 
offeces in the US and overseas. 
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THE V8 STORY. Agnew-Higgins bne., CGarcken 
Cre, Calil,, allen a pape 


| Beok dipcricing a midulgs Blower-liler unit 


fer lamar flaw Clegn fide, Coe hives 
of how major aerospace companies have ¢on- 
titted thelr own laminar flow clean room 
from the initial design stage right through to 
final check-out ane o@eration are inechuded. 
The bene comtaint 30 paged of illustraticens 
ia the farm al Paoogiuped, chars and ddea- 
geared. 
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MULTIPLE SWITCHES. A d-page, 2 color bro 
chure oon ihe Series 
[98 muliighe oswitthe: it aveilabde from 
American Zetiber, lec, manufacturer of nels, 
fpwitthed, and other elechromechanical compo- 
ment, Seitches desovbed feature both sqawe 
and found bulton treet, ether iuninated 
or poncillaminated. Schematic drawings of 
the switches ave included, at are pocket dia- 
Bram, suggested panel Linsutt, and a table 
of patch characteristics, 
Clrcha Baader Service Tael Me. 1 


STYLE RECORIMEES, A new short fonm catalog 

in fe folder form listing 
ihe complete line of X¥ ancl Orminigraphic™ 
tyle reoorden i offered by Howlin Chnni- 
gnipaic Com lachided army several new prod- 
uc, mcluding the mew G0 ling of K¥ and 
YO" ntenden, Macremental Pathe fot uae 
wih ¢camguien and other imcremental cul- 
ful devices, digital plotting svete. The cata- 
log inclades condensed technical depcripliand. 
specifications and price: 
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PILOT LIGHT 'CATALOHG. industrial Devices 
Inet., Edgewater, 
AU. offer a new 4-page ibeocthure on ite 
mini-slede pilot lights, light assemblies, inifi- 
wilual sockets, mulii-nacket strips and ghost 
tlide-bare lineps, Campled dtwik ie pra- 
vided Gn conAections, meownting and ateom- 
ly. alang ‘th all dimensbonal dita, Hagh- 
lighted is the mew Abode! 2000 Series Polos 
Light Assembly, which feature: noursl, Light 
diffusing torevwein benses in a vaebety of oohors 
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CRT 
REFRESHER 


ae 
2 


The DO! Medel S850-160) Cathodes 
Ray Tebs Eefredher Hoo low coat, boll 
shewage magnetostrictive delay line avail 
eble with or eithewt recirculation slec= 
esha. Maximum storage in 21000 bin 
Cet par bir fe ae low on Te per bit 
with elechranbe:, lew thas Voge per bit 
without alecirenled. 


Specifications 


to ta EK bets bipolar 
we 21,000 bia MEE 


Storkege Cup: 


fit Bute; to 2.0 MHe bipolar 


te 4 MA Wiez 
Rec, Mode; BZ, bipolar, of MZ 
fo 1a? MS 


TTL, MECL, ATL, BTL 
FHP oo NPR giecreie 


+iav, —12¥, +¥pp 


Retire. Persed: 
Intecfsce: 


Power; 
Semled delay lings 
Encigaad electronica 


Cannederm gider ping, Cannon DASE, or 
printed crow? fang 


cord slides of through holes 
1S*C te SS*C 


Porkageng 


Mounting: 
Oper. Tome: 


Electrical, mechanical, ce errvinceeraial 
epeciiicaticons com be adljuited so enone 
eeodate customer tequitement, ASL: Sgeet 
werora are avellsble, Package li de 
aigetd for aynchrencun opernstion permit: 
Keg pavallel aerial operation of wp to 100 
of mere packages in a single gyutem In 
ee Soefegurasion. 


Digital Deviees Inc. offers a com- 
plete line of delay lines, associat 
electronics and related systems and 
wulbayatenes, Winte, wire oF for 
the nee af ier nearest ia) a repr 

semiative and Jet hie show you 
you can stare mare information with 
preaice reliabitity and at less cost. 


DIEVICES ine. 


200 Michesl De. Syoueet, LL, ALY. 11791 
Fhona: (516) #2 1-2400, TWN: (SO) 27a 
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OWITCH CATALOG. Trompeter Blectromics Inc., 

Chutwwonth, Cali, offers 
anew Catalog M4, which devribes the firm's 
fine of com, Peingx ond frig matric ond 
multi-eote, multithrow switthes. The iter 
are weed for veitching and/or programming, 
video data and RF tignals, a4 weed in TY cam- 
puters, Gelemetry, aed) other data tranemion 


eters. 
(Cavey Meader Lerdee Cand Ae. 112 


A Mhpage lured 
brochure cevcribees the 
fastett ramdom-acom large-scale memory vyi- 
tem available, with ateess and cyche times of 
0 aed! 690 nanceeconds, reepectively, and a 
tke copecity of over 7 millian Bin: 16,34 
words up to Bf bits. Called the Nunonmem- 
ore™™ 650, the system is intended for real 
lime of high seeced computers and checkoot 
gatems bt i manulactired by Electronic Merm- 
orles, Hawthome, Calif, whe offer the beo- 
chupe, 


MEMORY BROMCHILIRE. 


Cirala Reader Serica Cand Ae. 113 
WOED INDHCATORS. Master Sppcialibes Oo, 
Coma Mew, Calif, of 
fers a new 16-page catalog detailing the corm: 
qaews line of “Pusheio-Relamp” miniature, il- 
luminated ward indicators for aircraft, sero 
ace, ground aapeart, af well at ireduvtrial 
and commercial equipment. The catalog is 
called Serica 4000 and 3000 Puash-to-Relamyp 
Catalog Mo, 2073%~ 
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SHORT ARG LAMPS. Complete specifications 
of ike new PEX MAT, 
KTS and MSG forced-air cooled laenp hous 
wigs are inchaded in a new two-page data 
theet offered by ALK Labs Ine., Sxannyvale, 
Cala, Imchoded is an outline drawing of the 
lamp heusing, showing dimensions aed loca- 
ies @ components, combols and options. A 
Lairnmiion characheristics chat shows er- 
formance of the wna with and without the 
optional ultra-violet filter, 


Cirche Reader Serine Card Me, 115 
TWTCH CATALOG, The Digitran Co. Pata- 
dena, Calli, offers thelr 
H-page thumbwheel switch catalog. U1 incliades 
dewriptions of all Cigiswitch and Miniaeitch 
units with complete fechnical data on each, 
truth wibles showing codes and electrical cul- 


pul conligurations, dimensional vbeiches, 
| Flandard peiormaence tpecificatians, new fe- 
ited prices, order Blanks aed typical appli- 


Cabos. 
Gircis Render Service Cac He. 116 


TAPE SYSTEMS. Ampex Corp, Redwoed! City, 
Calf. offe 2 few quick 
felerence brochure, Mo. COM, which offer 
2 brief detciptiton of the full line of Ampex 
digital wpe transports and tape memory sya- 
ftens, which feature single-capsian thevign 
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TNAORMATION DISPLAY, Majoine Ter 


SMALLEST RELAMPABLE 
T-1 CONFIGURATIONS 


new from Eldema 


actual size 


H-Lites, a new terminal style; 
Eldema series 1/4” for single- 
of indicator a terminal style. 
lights, offer the small- * Designed co MIL-L- 


est relampable lamp eh 3661, 

housings and lens caps for C) Available in a variety of 
the T-1 Hange base lamp size. lens styles and colors, Water- 
C) Features: both grounded roof versions available, 

and ungrounded housings. Fl Write for complete data on 
Lamps replaceable from che the H series from Eldema, 
front, RFI shielding. 5/16" where innovation isa way 
mounting hole for two of lite. 


ELDEMA 


A Division of Genisco Technology Corporation 
18435 Susana Road / Compton, California / (213) 774-1850 


NEW 913 SERIES ILLUMINATED 


MOMENTARY ACTION 
SWITCH 


For Computer, Data Processing 
and Automation Industries 


et id 3° CLEARANCE HOLE OW 19/32" CENTERS 


Here's another new Switch Series from Clalco— 
fi foremost manufacturer of indicator lights! 
b This series offers 5.P.5.7. double break, NO. 
SU unr bess or AG.; or 5.PG.T. double break (one AO, one 
eke | NG.) switching: with or without non-replaceable 
neon lame and required resistor, 
For use with low currents at oo — on Prd 
for dry circuits, ratings are; OL amp, L25y AC; 
0.1 amp, 30V DC (non-inductivel. ife is over 
one million operations (approx.). Tenminals are 
gold plated, 


Price: As low as 
$1.11 each in 
1000 lot quantities, 


DIALCO 


Foeemow Mongfovturer of ledmetor Laghtt 


DIALIGHT ovo. 


Circle Eideder Eavviee Cord Mp. 119 


ai 


! 


IMPORTANT 
ASSIGNMENTS 
FOR 
EXCEPTIONAL 
ENGINEERS 
AT HUGHES 
in Southern 
California 


ANALOG CIRCUIT SPECIALIST 
(CAT Displays) 

Will ba responsible for the analog de- 
aign portion of a very extensive display 
system employing state-of-the-art tech- 
niques. Should be familiar with and have 
recent experiance in the design and 
application of: 

* Electrostatic & Electromagnetic 

Deflection Circuitry 
« GAT Power Supplies 
* Video Amplifiers, Ling Drivers, 
Pulse Shaping Networks 

This outstanding position requires an 
individual with a B.S.E.E. or M.3.E.E. 
degree and a minimum of 8 years of cir- 
cult design experience in CAT displays. 

CIRCUIT DESIGN ENGINEER 
This position invelves the design of 
Instructor consoles, Duties will conslat 
of functional and solid state circulty 
both in integrated circuits applications 
and discrete circuits. 3 years of solid 
state circuit design experience is pre- 
ferred, preferably on training simulators, 
Applicants for this position should have 
B.5.E.£. or M.5.E.E. degrees and appll- 
cable experiance. 

MECHANICAL DESIGN ENGINEER 
This position involves the design and 
layout of mechanical equipment asaoci- 
ated with CAT displays including: tube 
monnting, yoke mounts and positioning, 
cirevit and electronic packaging design, 
and front panel design. 

Appreciation of the human factors 
aspects Involved in operation and main- 
tenance of the equipment is desired. 
Position requires B.S.MLE. or M.S.MLE. 
dagres and applicable experience. 
For immediate consideration, 
please airmail your resumé to: 


MA. B. P. RAMSTACK 


ee “4 
i i 
! 


| HUGHES | 


HUGHES ACR APT OGM A 


Los Angeles, Calif, 90009 


UL 3. CITIZENSHIP REQUERED 
As equal opportunity enpleyer MP 
Clots Meader Levies Cand Ais, 17) 


CAPABILITIES BRECPOHURE, Proficienty Im thee 
field of specialized 
oplbcal invirumentalion is ihe subject of a cew 
"Capabilithe: Profile ablered by fhe Lenox 
instrument Co., Philadelphia, Pa, The dpage 
heoklet describes the companys Getign capae 
bilities, manufacturing facilithes, and many of 
the optical devices devised by the firm, 
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TROHNICAL BULLETIN. Synbrenbe Instruments 
ine, Addicon, 18., of- 
fers Acwance Technical Bulletin Me, Sb-b, 
which deribes tao new vhielded sca6-con- 
verter deflection yokes, devigned for 1% in, 
neck diameter scan-coenwerier tiorage thes, 
Tyee C8000 and C-5065 are paid to peovede 
a prechion magnetic field by proper cisti- 
bution and lecertion 
(Cietla iaaaler Service Cord Ma, 122 
SHIELDED CHAMBIE. Magnetic Shaeld Dive 
sion, Peeclian Mica 
Co. Chicags, citers Data Sheet 14, which il- 
luviraies and denies: a mew portable Medic 
Co-Metic thielded chanvher, The chanvber is 
wed for coneenient edormance lest evalua- 
tien of magreetically senditive Components oF 
omall geaema where wnavoidable magnetic 
fiekds qeian. 
(Gisele Meader Serdicy Cond Me. 17] 


BULLETIN. Shelly Associates, 0) Segue, Calif, 


olen Bullen 66-040, whith de: 
series dhe fier's mew TR POO Crecimal bo Wis- 
ual Trandlatar, o Bigh relibility module fee 
framslating decimal code into accurately |en- 
engined seven-bar display amenients. 
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W-30 KV, 500 pA 

0.01% TOTAL REGULATION 
0.01% DRIFT IN 8 HOURS 
ALL SOLID STATE 
FLASHOVER PROOF 
ONLY 5 14" HIGH 
OUTPUT CURRENT LIMITER 
OVERVOLTAGE PROTECTION 


+e +t + + + et 2 OD 


PROVEN, DEPENDABLE DESIGN 
SOLID INSULATION FOR RELIABILITY 
NOW IN USE IN DISPLAYS ACROSS THE NATION 


LAMP CATALOG. A new condended lanep cat- 

alog that describes its bing 
of lampa for bow voltage lighting uses is of- 
fered by Hudson Lamp Co, Kearny, NM). The 
incandercent Lampe levied imchede miniatare, 
vub-miniature, and micro-miniature styles. 
Ready-rohennnce tables give specilicuteon data 
such at limp ne., style of Bate and Bulb, as 
well a voltage, current, candlepower and lite 
ratings. 
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Tronishor Eleciranics Corp, 
Minneapolia, Minn. offers 
data sheet Mo, 342 and Mo, 4, which de. 
scribe the firm's well-contained tranivorined 
digital readouts. They are sald to cost am der 
age wre. jew than fully eacloeed models with 
identical electrical chagacterisics. Acooeding 
io the fim, such savings are possible because 
of new design principle: which neduce a- 
sembly tiene 
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BATA SHEETS. 


The BOLD (Bibliographic On- 
Line Display) mater for aubo- 
mated document storage and retriqval ig de- 
sonbed in a new brochure offered by Syilenn 
Development Corp, Santa Monica, Calif, The 
BOLD upver, located at a stallion equipped with 
beletypewriber are! CRT dinpeay, communicates 
with the computer, ating 4 lange appro 
maling everyday English, to mceive data from 
a vered document collection, The brochure 
lists ihe fearures of ACHLD, which inchude: a 
browse capsbiliny, patterned after feaburet 
found in conventional libraries; a search cap- 
ability, and instant display of document auen- 
bews, tithes, authors ane! abapracts. 
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BOLD 3¥STEM 


A NEW STABLE SOURCE OF 


HH MULTAN 


COMPUTER 
DISPLAY 


Model 545A 


The Walden Model $454, one of a family of golid state high wollege supplies fer display 
epplkastions, utilizes a nique SCipower traraivior regulator with a dede heveioehigh vwolt- 
age converter ta deliver miwble, deperdable acceleration voltage for CRT dinplays, All 
leenperature-sensitive components are oven stabilired for excellent stability. 

Walden kaa crested other high voltage eptlems Bo cuniomer ipecilication. Jand you 


quirement for a prompt quotation ta: 


WALDEN ELECTRONICS CORP. 
223 CRESCENT STREET 
WALTHAM, MASS. / 899-0510 
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on the move 


Abner: Con, Santa Clara, Calif, has 
opined a faba diatricl alice bi Howelon, Teas, 
and had named © ARMOLD SCHUNEKE at sales 
engineer for the Hoarnban area, according to 
BWARD 5. SLAMARN, VPimarkeling. Schliake 
wat mest recently employed a3 an account 
representative on the Momeywell Inc. Coen- 
pub Canton Dept 

j, AL WREEGHT hat been appointed VP/rear- 
keting for Untersiate Electronica Cowp, Ana 
heim, Cala, according qo ALFRED V. GANG 
KES, pretitent ‘Wright was forneerly director 
ol marketing for ITT federal Laboratodien 

EQGERT H. CRANSHAW has joined Raytheon 
Co. of special programs maroeling manager for 
the fiemn's Equipmennt Divition, Waltham, Alas 
He wat formerly with General Electronic 
Laboratories. 24 vice predent'gentral manager 
of iheir military division 

H, Lo SMLAD has Been appombed bo the of- 
fee of president of Teledyoe Stern Co, 
according to GEORGE A. ROBERTS, president 
af Teledtyret inc. Hawthorn, Calif, Or. Smead, 
aie 4d corpore wp, has been general manager 
a the Systeens’ activity at Teledyprme ninge 196) 
and has bad 23 years of eqperience in the 
electronic como imdusiry 

GEORGE FP RAYMOND has been appointed 
proident af Raymond Engineerng Laboeatory 
lec, Middleiowan, Comn., accomding to an an- 
foancenrment made by the Board of Girectors; 
ak elected were LINCOLN THOMPSON a4 
chairman of the boged and chiel executive of- 
fio, and DONALD £. CXONMELLY 45 were 
mweiden? and trexeurer, Mr. Baoyreored if the 
third member of his famaly bo sgeve os preae 
dent of ihe firm, which wat founded by his 
father in T 

JAMES |, GORDON has rejoined ihe stall 
el UE divigios |! Varian Ageociabes, Copiague, 
HOW. He will he neqaoesible for all engineering 
covering mow designs, production problems, 
and fhe preparation of bide ane! preapereels. 

Ai. A. INGRISANE |&. hus Been appointed 
adminkivatiive assiant jo president ROBERT 
BAWER, Radiation Sythens Inc, Melean, Wa 
Ingrimina if peeponsible for ihe company’s 
public relations progam and the development 
al OOfROfele Omen ical techniques be 
was formerly with Melpar Ine, a9 ramager al 
markebing communications 

Infjorewiion Displays Iec., Mi Wewman, BY 
hat nad DAWN Lo MELT to the pee poe 
of product manager, according to CARL MACH- 
OVER, IDG's woteles, Pelz will have major 
reagocnibility fer the firm's grcaving line of 
compyiet eontrolesd divplay mquapmend and 
+e. 

Informatics Inc., Sherman aks, Calil., has 
announced the opening of a Botan olice. 
RICHARD KAYLOS, veo prerkient of the 
Northeast Regran, slated that the new facility 
will be munaged by MIKE LOPP and will serve 
the upper New Englund area, The finm spe- 
Clings in the chetign, dons, programming 
ace implementation of on-line computer-based 
foitems The firm thas also announded ap- 
Pointment of MERAERT (ACORSCHIN as di- 
fectoniile management syehems. 

CLORGE M BINA’ JE. waimarketing, Ma= 
tional Ga, lec, Melrose, Mass. has announced 
the appointment of MATTHEW L SRITZER as 
Product manager, digital ayatend. In this new- 
fy created position, Spine: will be responsible 
for marketing of digiud syatems and relabed 
Ripnent. Price i janing Malianal, Spitres 


in product manager of the digital equipment 
Riau al 


Gener! Oynamica | Electronica in 
Rochesber, MLY. 


UNPORMATION DISPLAY, Mayflune Tint 


HERE’S THE ONE 
SWITCH-INDICATOR 


THAT WORKS 
FOUR WAYS! 


It's The R2900 Series Q Lite Push Button 
With 4-Lamp Color Iemination 


One switch — four functions — thirty-two char- 
acters...all packed into a miniature indicator 
JAB? in. sq. it weighs 7595 less than compar- 
able single function units... outperforms them 
all, Mounting: Patented universal bracket permits 
front installation on all panels. No tools, The 
RA2Z900 has a relampable front; can be arranged 
in rows, columns, andjfor matrices. Flexibility: 
Snap-apart construction and legend divisions in 
color or physically, Alternate or momentary actu 
ated type or combination in one. R2900 offers 
unzurpassed flexibility in switch actions, holding 
cols, number of pales (up to 6), and lenses, 
Colors and light button styles. Reliability: Gold 
plated contacts throughout. R2900 meets all Mil 
Specs. Write or phone for complete information, 


RADAR RELAY 
A TELEDYNE COMPANY 


1673)—10th 7. SANTA BOMICA, CALIF, Rot 
(OME (E15) EX 2 
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Yummy | 
i-voltage, — 
hi-fly leads & 
solve | 
lough 
design 


problem 


Customer needed a quick conmect/disconnect feature ona 20 KYODO 
connector which would feed teo CRT tubed from a single terminal 
20 feel away. We designed a compacl attembly using glass apory 
receplacies and silicone insulaled loads that features hand mating 
with complete safety, yet is rated al 25 RVD al 70,08) feel! Here 
are come added features: 


© Lightweight, (exible assembly « Rated at 10 arnps 


® Meets applicable ® Mo oaposed high-voltage 


MIL specifications * Corona and radiation 


® RFI shielding available rosigtant 


Let us design an ace mibly that meets or exceeds your requirements. 


We're the leading maker of high-wollage, high-altitude custom lead 
asaemblies, Far immediate action, writt ar call tod 


INCORPORATED 


CAPITRON DIVISION 
155 Park Sitrest += Elizabethtown, Pa. + FIT-26T-11608 
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The appointment of DR. WILLIAM E GLEN 
ar tall scientiat, COS Laboratories, Samford, 
Conn, has been announced by DR. PETER € 
SOLDMARK. previtent and director of me 
search of the Laboratories. Dr. Clenm is the 
helder ef muy patents im the field of elec: 
ene, ofl it kaon Droughout the world 
far hig peorepering work in (Benmeplagsic in- 
forma cic recording le re 

[hecironic Adé@rmceies, Hawthorne, Calif. had 
appointed EPCHARD | DADAMO to the new 
position of manager of com products. He will 
be pespondble for all facet of the finn's 
fente core product fing. The cor ane eed 
rior Gidcet lor eemmerciad aed gen 
enmen! applications, Dudes wai formerly 
general manager of Tek-Devices Lid. the 
finm’s wholly qened vubsiciary 

JAMES 9. PALERMO has been appointed wp 
mursulacturing, ai Mumex Com, ‘Waltham, 
fdlage, He Aas fall neoponsibility foe ihe Mem"s 
fredeactian al quality contin efharia far che 
peeduch, cocdigting of clecho-mechanical de 
coding diol: ace! counding mewdules 


HAMILTON T. HOLT has Been elected presi- 
dent of HITCVO, Gardena, Calif. He socceeds 
OBERT MM. OAISS, who has been both chair- 
nan and preeadent, and will comin os chair 
min and chigl gepcuinne officer, 

ROLLA H, TAYLOR hat been append perce: 
uel mungger far Soo! Tewbers ing. a gubcidiary 


of the Bendis Can, Providence, El, The ap 
polniment wat announced by DAVID C 
SCOTT $A. president and general manager 
Taviog will be pesponsible for coordinating 
Gal's engeneeiag actwithes with the needs 
wm ouke mapenah jeshing mares 


TALE STLVENS 


WAN ML STEVENS JE Fuad beeen appointed 
conporate advertising manager foe Raytheon 


and = prar 
ihe company’s overall 
Stevens bas been 
Rayiheeon’s Coneno 


Anaheim, Calif, has ai 
Fibrin Ce. 
ted chairs 
the board of dinette and chee! ex 
ecuiive offpcer, THEHALAS ALLINGON was elece- 
ed peeident and a director, and GRANWILLE 
K. HERSHEY J&.. wat elected ireasurer 

PETER VW. BELLI) RL, fat Dee assigned 
markeinng liging Hilibes ia tee Easke 
em LF for Marrola’s ¢ ment Ebectnomice 
Dinvstion bitnoreentatian pi jot line, CARL 
Pf. NIDRS WICK), donmtoe 2 marketing, oi 
nounced that Bellina will nelain bit preere 
r thon od aenbor representative, and will cn 
licue reprepenting Moborola with industrial 
fantwchorn and pkeme BOYernmMent agencecs in 
hop greaber AY, aca 

C. GORDON MURPHY, division previchert 
has aneounoed the apoointreent af HERMAN 
5. DPCHTER as director of Advanced Aisborne 
Cammand amd Cont Satema at the Craka 
Siem: divigian ol Litton hndustrees, Van Muy, 
Cal, Cichter was previously aseociabed wiih 
Hughes Aiferadt Ca,, where hid moar recent 
ahignmend involved management of the Tow 
Wire Guicled Anti-Tank Weamns Sytem Pro 
gram. 


HIPQORMATIOM DISPLAY, Masjone Tee? 


© DV 20 RAS OF ECA AC Rag T 


DIGITUBE® 
DISPLAY TUBE 
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LUCIO (FDOT S A) COMP. Dey 


New avallable fo udere of Bairdditemic’s DIGITUBE Display Tubes* ore 
these spece-aiving, compact DRIVERS. Wielbdesigmed and realistically 
priced, they will drive ao digital display tube directly from dow love! natural 
binary coded decimal input, and ore odapbable to any size tube — fram 44° 
fo 2" dia. tube bases! All Baird-Atcenic DAIVERS utilize TTL moreliphic inte 
grated circuits to combing maximum reliability with minimum ging! 


DIGITUBE DISPLAY TUBE DAIVWERS. featere 

#15 MHz COUNTING RATE 

* OOMPATIBLE WITH ALL SIDE VIEW AMD EMD VIEW DSGITAL DISPLAY TUBES 
© TTL MONOLITHIC INTEGRATED CIRCUITS 

© ADAPTABLE TO ANY SIZE TUBE = 4," to 2 1A. TUBE BASES 

© BCD INPUTS; OTHER COGES AVAILABLE OM REQUEST 


Writs af call telay lor desctiptive literiturel 


DIGI TUGDH DEPLAT THE 
BairdAbemic osid cathode mete 
oe DCiCl TEES provide pawr- 
phate, leigiite, and 
Beigel Gagilal dieplay in wo wide 
ramge of character elifes, tyre 
be restlengular Gate haps, bath 
eng and chee viewing! 
fellatio: dps gewlable on re: 
ET. 
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be 


ENGINEERS 
Exacting, 
scientific 

challenges 


Join a sophisticated taamn af engi- 
neers and sciantiats af UNIMAC 
Twin Cibes. We bud computer 
equipement of special damgn far 
foneo beng Ap McaNe he. 

Our oom pube! saben aa bong 
ued by apencias of ihe Federal 
Government guch as WASA, Bureay 
of Cenaus, Depacimant of Defense, 
Federal Aviation Agency and by 
Aine Gonbeciork for Wee in scien 
Ehe applecateona, 

Vito hawe developed dozens of ad- 
variced product: for mational de- 
fenae 2nd space progres . . . nang 
ing from roam-simed computers 16 
tro-MiniiilMe Bo space oom 
Pullers ruggedized bo Mie) Oxia 
OrVvircrenenial Corda 


Already eckricwledped aa world 
loader in advanced computer tach- 
nology. we are looking for talenied 
ongenears and scientise. to lengihen 
cur lead. If you wart to fog! user, 
como to WNIVAC amd work in 
areas like. . 

« Computer Systema Baalgn 
and Analysia 
+s Computer Graphics ond 

Displays 
» Electronica Packaging and 

Thermo Analysis 
= Magnetic Momories (Thin 
Film and Forrite Core) 


Virite nea and bell us your goals for 
today and tomoandvw. Write bo: FR. & 
Patterson, Employment Marge, 
Gent. 115, address belove 


UNIVACG 


RIVIGIO@ GP aPERET BAS COA, 


FEDERAL SYSTEMS OGIVISION 
2750 WEST BEVENTH BLY. 
ST. PAUL, MINNESOTA SST18 
An een oppoitunny mmaployer M/F 
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The appointment © CARL ML KLUNG Im the 
fecheical staff of bo owu sien iinc., Menke 
Park, Calif, has been announced by HH, G 
HEARD, weftechnical dimctor, Klug was peevi- 
only with ithe American Opiical Co. aml 
Peckin-fime, The fren is a subsidiary of the 
Ohi Steel Foundry Co, Lima, Chia 

REAR ADMIRAL SAMUEL FRANKEL fLSh 
Bet) has been named manager of Stem De 
TeeOmmen! Cons Tecinotal indian 54% 
jem Drparhmeni, Santa Monica, Calif, i waa 

ed by DE, THOMAS C. ROAWAN, 2c 
weimuicuieer of the Achanéed Syaheens Divisian 
Adm frankel ff) reemoewible for 300% ocon- 
Irattual operations and work im Hbeary sys 
fem, doerumenthion ayaiems, matural language 
data Rabems, ane pnleare 1 PS wr Fe 
pon of science are! Iechmalagy 

The Bou wf Ditgciag of D, &, Milliken Ca, 
Arcadia, Calif, hat named THEODORE H 
TRUESDALE president He wast foeneerly Fir 
vp oof (he company. DONALD BH. MILLIKEN 
fonmeny preident aad chairman of the board, 
wall c ue at chairman of the Board. 

ANDREW |. FORRSTER ud bern oppcialed 
Capols Hither of Alnagenint lnfermna- 
Lit Salen at Blecteanic Aweocigie: fine. 
View Long Branch, 6). Porter will direct the 
ament art! implemeniation of compu- 
Sicd inkmalon aaiema lor manage 
menil planning and conteal dictions within 
ihe company. Pri ta fig EAL, Pricer wae 
ai aiticiate with the Compaler Stites Divi 
sion of Beat, Allen ancl Hamilion Inc 

ROBERT 6, PORRSYTH bas poieed Undon (ar- 
bade Con's Carbon FProdects Chwision, New 
York, at applications manager in the acheanced 
materials department. He will concendraie his 
efforts on Thonel graphite yarn and other 
cabin om prapheté teatile malenalt wed piri 
fury by the aerospace incliwiry. For ihe pail 
1h wears, Forth haa been will Ceend- Corning 
Fibberglaa Comp 


Up to 48 
COLUMNS 
40 LINES 
PER SEC. 


SHEPARD 848 


MICHAEL VW, BURRIDGE, commercial mana- 
fer far Radia Fagineering Laboratoires, L!,, 
BLY. hos been aamed director of marketing, 
actarding fo FRANE A, GUNTHER, REL pees 
Gent Gurnee will be neaqgoecille boar ooneds- 
nation of all marketing activities, melding 
military ad conemercial sales for eoeneiic and 
inlerawlenal cus. cr 

Campania, afc ware inc., Panorama City, 
Calit, hat dmntunced ihe appalnitenerst of 
TRANK ©, RUSSELL a4 genetal manager ol ite 
Biodsta Divigion, Located a1 Echvadds, Call. 
He was. moa netenl ly dia ahh toperviaoar 
t€ 2 5 Marland Division, Greenbelt, Me 

The apeaantiment of ORC. THOMAS GOLD- 
SMITH ta head the newly formed aratenms and 
Grae vetticn lar the Panimia opemtian 
falechid Space and Defense Syiteend diniion 
mM Fairchild Camera and basbraresnt Conp, has 
been announced by FRANKLIN 1. BOLNICE, 
director of engineering. Or. Goldsmith will 
head a group which develops concepts area 
preliminary desiges of waters, peviowens aye 
lem’ syne and amnahais, coach eupedi= 
mental shudees bor the campeny and (he gen 
emmen, a ongages in applied nevearch 

OF. GILBERT KASKEY has been maened to 
the newly-created povitbom of dinector of sye- 
berms for Sperry Rand Gom’s UNIVAC Dhaba 
Preoening Centen Division, Philadelphia, Fa., 
aotondiag ta an anncueccnen! by FRAMES AL 
ROWE, general manager cl che division. Dr. 
Kavker will be responsible tor stems and 
application development ara) oodheer actin ies 
concemed with Imcreasing the serdice capebili- 
tiet of the Date Processing Centers Division, 

GEORGE FLAT, manager of the Central Cali- 
fomia Coo Chapter of ihe National Electrical 
Contucians Aveicialia has mpened that EARL 
CO. COYNE, foemerly feud of the Morlana 
NECA. chapter, hat beeen apgeinoed! dingcbar 
of public and labor nelajions Coyne waa 
manager of ihe Montana chapter for nine 


== HIGH-SPEED PRINTERS 


Rack or Table Mounted 


Size 1 to 24 columns 844 H x 19Wx 22D 

25 to 48 columns 2 drawers 834 x 19x 22 each — 
Codes — BCD — ASC11 — Baudot or your choice 
Data Rates — up to 600,000 char. per sec. 

Speed — numerics only — 40 lines per sec. 
Alpha-numeric 20 lines per second. 


Sh epa t cL LABORATORIES, INC. 


460 Marrs Avenue 
Samer A. J. 07801 
Tels (201) oPS5255 


(evs Beader Seren Cand fe. 10) 
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von; he proeviguily wai with Goneral Foes 
Cen. for eight pears 

WILLIAM FL MYERS has been apeoented 
ruragenmarketing Geparimend, RCA Tebewision 
Rctude Tube Denton, Mew Yor, «t wan an- 
nenanced by H, BR. SEELEN, dition pe! qemeral 
euruiger Ayan will be negpenaible for the 
overall marketing activities for RCA television 
picture tubes, He joined ROCA in 190 af the 
Hannon, S|. bub plant 

ROBERT HL SCHERER has been appointed 
vp peteeral manager o Control Data Corps 
toc ond Chelenee Shen Group, Minncapo- 
lis, Minn, Daitiag the pact VE yearn Soherer 
hat held several bey positions in the Federal 
Covemnoent. Since T96), he has Geen aaniet 
ant dinector for command and contra! in (Pe 
Office of the Director of Defense Research 
al Engineering (Deparbment of Defense) 

EDWARD MEAGHER, vpimarketing. has an- 
nournted three aiw apeienimenis by the Semi 
conductor amd Receiving Tube Divinion of 
Amperes Electronic Cop, Sasersville, &.1, 
FE ALVIN BIO has been named marketing 
manger, Industrial and Milidarg Sales, ane 
CARLO |. SABETTI has been promoted to 
pocdliee! manager, Invirumend Control and Data 
Processing. WALTER F, BOSSE Put been nareed 
produci manger Eeletuinment The. 

EDGAR A, POST hat been appointed to the 
newiy-creed pasion of prageam mgr. for 
wiation product at Granger Aspociabes. 

POHM STONE has been named chief re- 
search and developement engineer foe Parker 
Seal Campany, Qubrer ite, Calit., aonordeng 
io PAT PARKER, pridget Sone will be 
responsible for al R&D actvilbes of che pegen 
Parker plant at well as the facilities im Los 
Angeles, Kentucky and Weexico City, 


THOMAS I. PLANMEGAN, « Nonhnop em- 
foyer singe 195], has been named wp/mar- 


Sustaining Members — MAST a) 


ADAMS APOCIATES, Eedferd, Muvachuwetty 
AEROSPACE CORPORATION, Sas Bersardine, California 
SERECG-LEHNOE CORP, Yaa Maye Califernla 

SUNIER AMM CORPORATION, Camagn Park, California 


Bei Coe OR ATION 

feleess, Space & Specisl Syvieme Gesep. Paoli, Pa 
COLO (Cenitintion Exginsering Late. Ca.) 
Mgbeah, Few Jersey 

COMMUNICATIONS 2 ELECTROMPCS Div, 
Patle-Feed Ga Hien 

A Subaiadun 1 of Ford Maher Co, Willies Grove, Fa. 


COMAAG OIWISIOM, Gasrini Centres. Corp 
Conas, Callers 


“elgg ate COMPONCATS Git 


Syieeia Elegiresic Predect, fat, 
pois Folin, Few Yorn 13080 


BOGE AIRCRAFT COMFAAT 
Viecwome Totes Preadecis Ove. Oeanmiidle, California 


TT FEDERAL LASC TOSS 
A Givision of inteenatiens! Telephone and Tehagpph Corp 
Betlep, few Jersey 


Lik Tito WGHT 
Mititery Chetronite Gisiaeas, Dallag, Teun 


AG IWGORPORATED, 7-) Gisnieivtd 
Oreg Ka, Toles, Japan 


RADAATION, INC,, Mdelbeores, Floceda 


ETROMBERG CARLSON CORF. 
Bois Peedi, thes Giega, Colilersia 


SUHTROMIC INSTRUMENTS [fac 
DOG fedewiria! Feed, Adiiacn, Ilincta 


TELEVIS0 ELECTRONICS cawition 
‘Bomghbep Iecheniies, Whaling, (lfinain 


IRPORMATION GISALAT, Mayilune Tr 


keting and planning in Nonhnop Ooms Wen- 
bura Divigibn, aooording to GEORGE F, DXSUG- 
LAS, Coeporsle wafpeneral manager 

DR. RORERT MORRIS PAGE. who bualt che 
first puloe radar sysbem for the detection of 
aircraft by sadio, retired as director of me- 
search for the Naval Research Laboratory, 
Washington, 0.0, ending nearly 20 pears’ 
rervioe with ihe Laborabory, 

ROAMALO We LAKE has been appointed 
conimct mer. for Philes Comp.s Agtonutranic 
Dm, Tactical Weapons Syitema. &, TT. Wise 
‘will atguene Lagkie's former position os ca- 
iracts mer. for Be-fnbry ard Space Speier. 

GR WILLIAM HAYWARD FICKERING, div. 
af the pet Propultion Lalsorasgry of the Cali- 
forma Invite of Technology, had beeen cleto- 
rated with the “Commander of the order 
of merit of the ltdian Regublic, in recognition 
of his cooperation with the latenmatianal 
Avie of Coenmunicitiand. in Genie, 

LOVED THOMPSON hud been appointed dis 
of Milltary Escape Sytem Technologies al 
Weber Aircraft, a div. of Walter Kidde & Go, 
lrec., Securing the position of ihe late WAL: 
LACE ZIEGLER. 

ROGLET HM. JOHNS, mer of Advanced La- 
pistics, M550, Douglas Alronft Oo, Santa 
Montes, Calif, kaa been named the reciphent 
al the 8th Amnwval Greer Award by the Hua- 
Gong! Sasturipe Indudtrial Agseciaibon in recog 
nition of his contribution i Department al 
Befense (C400) perodics goppeoen peters, 

BONALO |. MUEPHY has been appointed 
TiOpention and KENDAL 1. DAZE hos bees 
aopoinied VEFVFinance for Applied Techmolagy 
lnc. Palo Alto, Calli, 4 was announced by 
GR, WILLLART E, AWER, poesedent 


19° RACK OR 
CABINET 
INSTALLATION 


© OQ, 200, 0 fenme capociiy 
® cheice of comlreli: deal dial, 
posh betioas of competer 


= US seg, ma, bo project aay one of 10 frames 
© 10°a0d" rear projection dapligint sonpem 
Phone Collect T3974 


MAST DEVELOPMENT 
COMPANY 


CDRCATIOAAL SYSTLMS OI, w PREP OE. OTH &T. 
AVEMPORT, IfWwe S2me7 
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PORTABLE 
ACOUSTIC 
DATA 
COUPLER 


* Couples remote terminal 
to time-shared computer 
via ordinary telephone 
without attachment or 
special phone line. 

* Connects to Teletype Mod 

33 or 35, IBM 2741, or 

display or other terminals 

with ELA Spec. interface. 

Mates interchangeably 

with all time-shared com- 

puters. 

Can be moved to any 

room where there is a 

phone. Does not have to 

stay fixed to a special 
phome outhet. 

* Pays for itself in a little 
over a year in savings on 
installation charges and 
monthly rentals, 

* Data rate is 200 BAUD. 


Write for brochure on ADC 
760 Acoustic Data Coupler. 


= 


JACOBSON, INC. 


Circhy Beeder Sersice Cord, Me. 114 
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— 


¥ the new ltrabright 
illumination system, developed for 
SELECTROSLIDE 2 x 2 slide pro- 
jectors, delivers twice a3 much illu- 
mination as presently available 
Xenon slide projector modifications; | 
four times as much as previous | 
Selectraslide models; six times as 
much as 500-watt projectors. Now | 
available on all “SL” series SELEC- 
TROSLIDE projectors except the 
SLM. Write for complete information. | 


Se grand cared 
javernue / glardale 


om iPr foe 
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Correspondence 


IM FRAISE QF 1D 
The stalf of Information Display thas 
been very helpful in provicling request- 
ec] information. For this, | thank you 
very much, 
The magazine, along with 5/2 Techni- 
cal Proceedings, has provided me a 
very solid technical foundation for my 
work in the field of group displays. The 
appropriate articles ane excellent refer: 
ence material and the advertisements 
provide a neacdy saurce for vendor data 
in short, | find the magazine very val- 
uable 

DAVE FYFFE 

General Dynamics Convair 

Sain Ciege, Calif 


SERIF V5, SANS-SERIF 

lt always saddens me to gee 4 re- 
‘pected, responsible, and olhenvise 
competent publication fall prey to the 
current compulsian of a misguided 
scheol of art directors and their camp 
followers in designing an entire format 
around the wort possible of all type 
styles for pure readability, namely, the 
sams serif faces 

Optima is a beautiful European type 
face of the modern wcheral ancl Can 
create unusually attractive results 
through judicious use and handling, But 
let's not spoil its inherent beauty by 
consigning it to a long, working text. 
That's like having a taut racing horse 
harnessed up to a farmer's plow, with 
equally unfortunate results. 

Serts play an extremely vital role in 
reading. They provide the minute dis- 
finetians in bedier formation and coon- 
figuration that enable the brain (through 
fhe medium of the eve) to secognize the 
specific identity of each letter amd, in 
turn, the words, The greater the ease in 
necosnition, the more comfort ome &x- 
periences in reading — and vice versa. 
We call letters with sents “Roman” bel- 
ters. They have been with us mow for 
several centuries but have been refined 
over the years by generations of type 
designers. Refinements are still going on 
by the type houses. 

The chairman of publications for your 
society says in his eciterial of your Jan- 
vary iste that “Information Display is 
a communications medium.” | agree and 
I would hope yur would rat itera 
any handicaps between yourself and 
your reader in making it the best poss- 
ible communications medium, He says 


further “Let's put more of our com 
municating skill to work within the so- 
ciety.” This can be done most expedi- 
tious! by Chreapgnl megs sarve<taurif ivpe if 
your magazine. Advertisers want a good 
modium in which to advertioe. This is 
Ont resin why | take this initiative in 
writing to publishers. 
ed lowe to see you really live up to 
the truest implications of your name! 
ROEERT C. HEYDA 
Vice President 
Care Marketing, Ine, 
Briarcliff Manor, M.¥, 


fRefare ordering conversion to Optima 
type, the staf! of Information Display 
carefully nesearched the points raised by 
Afr, Heyda. Result: Optima provided 
readability and density feo. of charac- 
ters per Nine) comparable or superior to 
any sen! typeface. It i interesting to 
note that Life Magazine, which is de- 
sigrved far fhe largest prossible audience, 
has extensively employed Optima in re- 
cont months. Readers possessing man- 
tubjective evidence to the contrary are 
urged to communicate with 1D — Ed.) 


1D USEFUL 
Sir: 

We have followed the development 
cf Jafonmation Qisplay with great ober- 
est and have found it very useful to our 
company. | feel that you are making a 
significant editorial contribution to a 
graving fheld. 

Your recent editorial on labor-man- 
agement relations was well worth read- 
ing. 


Typical bightesclotion cathode-ray tubes, 
inclading «a completely packaged I-Leck aude, 


To get that extra bit of resolution from every 
cathode-ray tube,call on Fairchild-DuMont engineers. 


Of courec, needution in any particular tube depends upon 
many factors: screen dianveter, type of focus and deflection, 
Screen material, post acceleration, beam current and de. 
flection angle to name a few, Here are some of our accom: 
Mishments in the area of excellent resolution characteristics. 


John L. Selover ' 
Granger Associales 


2 Aud] the expevience of DuMont engineers 1 
Palo Alto, Califomia per gincers to your own 


technology. 
Write or call Pairchild-DuMent for your specific CRT 


MFOR MATION REQUESTED requirements and for our own oom plete technical catalog. 
Please advise the availability and price q 


covering “Binary ta Decimal decoding 


sytem wing Meon Lamps and a photo- | " A S-inch tebe with a resolution af 0.3 mil, 

comdusctor Ahalhrix,”* by Hdanin Willroet, > © The “Clean Bean” mbe (excellen: edger fo edge focnrh. seit DING MANUFACTURER 

as described in Nov/Dec. "66 Informa= — ® Fiber optics tubes for direct contact photography. F DISPLAY TUBES 

ton Display. a * High resolution in mul-gun tube ene ese tae 
. WL L | ® Pinpoint resolution on fylag-rpot scanner naibes. =) . 
aly ehag ® Fine grain phosphors, FA! Ee? cil | | LoS 
nowville, Tenn. * Sharp character dspiay. Peet ee Te 

| 


The finest resolution in tuber from f to 32 Inches in 
dineneter. 


® Complere CRT packaged aeremblies. 


(Mr, Bell and other ID readers interested 
in produet particulars are invited to 
contact the author directly at Hewdlett- 
Packard Oo., 1507 Page Mill Re, Pale 
Alto, Calif, 94304, — Bol} 


DUMONT ELECTRON TUBES 


SE OF FRCS Pave ake ong Pains Ege ee tee 


CLIFTON, Hd. 


IMPCRMATION CHSPLAY, Mayfluse 1967 INFORMATION DISPLAY, Mayijune 1907 


(Giepis Auader Service Gand Ma, 137 a 


10 


[] COMPACT DESIGN 


[] HIGH RELIABILITY 


1ES 13 ; 
aaa [1 HIGH BRIGHTNESS/ 


CONTRAST 


[] LOW VOLTAGE’ 
CURRENT 


L] LIGHT WEIGHT 


L] BUILT TO MIL SPECS 


|} IMMEDIATE DELIVERY 


SERIES 10 
ACTUAL SIZE 


Discon's DISGICATOR is a ? segmented incandescent 
readout, featuring a host of exclusive design and per- 
formance characteristics. Here is a bright-white display 
clearly readable under all normal ambient lighting can- 
ditions... a truly wide angle display without parallax or 
distortion. Its unique construction allows easy disas- 
sembly for quick replacement of lamps. 


Incidently, DISCON also manufactures a complete farn- 
ity of integrated circuit, matched Decoder/Drivers in 
either plug-in or chassis configurations. 


DISCON CORPORATION 


4950 MOASTH WIEST IDG AVE. « FT, AWORROALE, PUORIDA S3305 
PHONE: LAE COGE SOM) 565-55 
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A better ag to achieve a meeting of minds between man and machine 
—that was Floyd Raasch’s prime objective. He did it with the TEC CRT 
Display System. And he designed a big built-in difference—a flexibility 
of interface capabilities to meet special requirements. In fact, there 
are several other differences, such as styling and mounting flexibility, 
you'll find important and helpful when incorporating the CRT inte your 
total system. It'll bend to fit your needs rather than the other way 
around. 

Why not give Floyd a call? He can tall you about the new TEC CRT 
Display System. He can also describe some pretty interesting interface 
capabilities such as teletype, linotype, telephone and a host of usual 
and unusual other ones. 

Delivery time on certain models of the TEC CRT Display System is as 
close as October 1. Now is the time to talk over your system's needs. 
Call Floyd, Or send for information. 


INFORMATION OSPLAY 
AND CONTROL DEVICES 


THANSISTOR ELECTRONICS CORPORATION 
Box 6191 * Minneapolis, Minnesota 55424 . Phone (612) 941-1100 
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Need a GRT Display 
to fit your system? 


Talk to Floyd Raasch 
Director of Systems Research 
Phone (612) 941-1100 


The New TEC CRT Display 
System (available October 1) 


bor 


NOW! “ILLUMINATE” 
YOUR NON-ILLUMINATED 
SWITCHES! 


ECONOMICALLY ... WITHOUT 
LAMPS, WIRING OR HEAT 


SWITCHCRAFT'S REVOLUTIONARY NEW 


GLO-BUTTON* 


THE WHEW THIRD DIMENSION IM SWITCH BUTTONS 


Get this: no lamps, no wiring, no heel, no separaie 
power supply—yet, when you push these ingenious 
huttens they “glee brightly giving a clear, visual in- 
dication of the cincuit’s condition! They add a bril- 
liant, problem-solving third choice te the engineer 
when's booking for the instant wsibility of illuminated 
buttons (especially on crowded control panels) with 
the multipie economies and simplicity of non-ilbuami- 
hated buthons. 


SIMPLE, FOOL-PROOF, POSITIVE OPERATION. . . 


Pusher “igs” on back of bution are cea- 
nected fe internal fluaresoen§ illumi- 
nator whech actuains the “glen.” When 
you push the butter "in" the intemal 
fiintenedhent Mhunvinator i ie pul in Sondact 
with the front screen and legend glows 
brightly... even im very high or wery how 
ambient light situathons. Release, it's 
out, Worn't lesa it Srilllance, 2 Gapos: 
white-flace Button Fae visible logand 
whether bulicn ia “in or “oul,” black- 
face bullion has visible legend only 
when button is “in.” 


VIRTUALLY UNLIMITED APPLICATIONS... 


Use the “Gle-Butten” Series X on all pushbutton switthes 
with standard .OS0° 3 187" plungers, such as Switth- 
onift Series 7000, BOG0 and S500 “Multi-Swiicheds,” or 
other switthes with maintained plunger aciion and maa 
mum fallback of 1/16". ideal for computers, combrol pane 
els, instrumentation, commercial and industrial 
equipenget, or any place that pushbutton switches must 
be combined wilh econemical, pelinble veoual signaling, 
Write on pour letterheed for a gamle 


SEA FOR BULLETIN J55, of S08 pour fecal Sericheratf 
Authorited industrial Distributar for inmate delieery 
a faciory prices. 


SW\TCACR REE 


853 Marth Elston Ave., Chicaga, Iinois 60430 
CANADA; Mlax edin Carp, LA, 9 Wingold Ai, Teeonta, Oetaris 
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ALL SOLID STATE 
HIGH RESOLUTION DISPLAYS... 


ideal for computer read-out 
of ALPHA-NUMERICAL DATA 


This new TH Series gives you photographic clarity at 200 lines per inch on a 
inch kinescope, [t features plug-in modular card construction ar a 30} 


wicked band width, Seonned taster line rates from 15 

and 16 hz to 180 hz vertical. Geometric and deflection distortion les x. 

Regulated power pone supplies for both high and low vee Special stabilization for 
t 


long term The TH Series provides excellent ph coin charackanstics for for 
data as well as pictorial displays since it delivers phot oe three times t 


olution of a newspaper photo. Special semi-storage phosphors are available for 
low fneque rep. rates. iehppeaet and reliability are hacked by a 
years of display manufactun nence for commercial and cece nee 
tions, ee write today! 


ane 


"Miratel Electronics Company, 3612 Richardson Street 
St. Paul, Minnesota 55112 — Telephone 612 - 639-1742 
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Introducing 


the DATA 620-1 
new systems computer 


The DATA/620-| integrated circuit computer is the newest 4 
member of the DATA/620 family of system computers, DATA/620-| fills the gap 
between general purpose and special purpose computers. It belongs in a 
system, and solves problems previously considered too difficult or 
expensive for computer solution. : 

Designed for faster problem solution the DATA/620-I has a bigger 
instruction set, integrated circuit reliability, is 
smaller, has one-half the components, and 
costs less than any computer in its class. 

DATA/620-| comes complete with 
software, field-proven and refined on 
the DATA/620. 

Extremely compact, the DATA/620-1 
requires only 10” of 19° rack space. 
It's available with memory modules from 
1024 to 32,768 words of 16 or 18 bits, 
and with a selection of control, arithmetic 
and |/0 facilities, including D.M.I.’s 
unique Micro-Exec. 

Price: $13,900 with 4096 words of 16 bit 
memory, including ASR 33 teletype. 

We are very proud of our new DATA/ 620-1, and 
would like to tell you more in a fact filled brochure. 
Please write for one. 


DATA MACHINES 


1640 Monrovia Avenue, Newport Beach, California 
Tel. (714) 646-9971 TWX (910) 596-1355 
Oivisien of GECISION Cantre!, ime. 
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This is the 


Geo Space DP-203 


Digital 


Plotter 


It’s an on-line plotter for System/360, 
1130 and CDC 3000/6000 users 


Behind the name plate is the only digital 
plotter that, when coupled with a digital com- 
puter, has produced a digital hologram image. 
And it’s a whiz of o time saver. One customer 
increased his plotter output 6 times. 

The DP-203 uses a A00KC CRT electron beam 
to plot up to 94 x 106 variable intensity data 
points over a 40” x 60” surface. It’s a total on- 
line plotter that doesn't need special core buff- 


ers or controllers. Positive or negative film or 
paper images. 32 levels of grey scale under 
program control. 

For a look inside, order one today. Or two. 
But, if all you want for a procurement starter 
is information, drop us a line. Or better yet. 
call us at 713/NA 2-4570. Geo Space Com- 
puter Division, Computer Products Marketing, 
3009 §.Post Ook Rd., Houston, Texas 77027, 


OS) SS PAceS 
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